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FARM TRACTORS and other 
equipment lubricated with 
estersil greases are better 
protected against dirt, water 
and rough going because 
these greases stand up bet- 
ter even under the most ad- 
verse operating conditions. 


COAL MINE OPERATORS 
report that heavy-duty min- 
ing machinery lasts longer 
with reduced grease con- 
sumption and maintenance 
costs when lubricated with 
estersil greases. 


IN HIGH TEMPERATURE AP- 
PLICATIONS also, estersil 
greases are outstanding. They 
have been efficiently used 
in enameling oven conveyor 
setups operating at 500°F. 
in 15-minute cycles. 
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SUBSTANTIAL SAVINGS in downtime and maintenance costs have been 
experienced by many users of estersil greases in heavy-duty equipment. 


Du Pont Estersil GT offers outstanding 
advantages to grease users and compounders 


The tremendous benefits of estersil greases 
have been proved in actual service. 

For example, take a look at the ways 
DuPont Estersil GT (grease thickener) can 
help you make a better grease with advan- 
tages that have unusual sales appeal. 


1. Excellent shear stability—Even under 
prolonged high-shear, high-temperature op- 
erating conditions, greases made with estersil 
GT show exceptional resistance to thinning. 


2. Superior oxidation stability—Estersil 
greases are almost as stable as their base oils 
and require no antioxidants under most serv- 
ice conditions. 

3. Water resistance— 
Each minute estersil par- 
ticle is protected by a 
chemical “raincoat.” This 
water-repellent character- 
istic makes estersil 
greases tolerant to water 
with little change in con- 
sistency. 


EVEN IF IMMERSED in 
beiling water, estersil 
greases stond up for long 
periods without physical 
breokdown 


4. Unusual thermal 
stability — Estersil 
greases are non-melting. 
And even extreme tem- 
perature variations pro- 
duce little change in their 
consistency. 


5. Superiorhandling 
qualities—Greases thick- 
ened with estersil GT 
can be more easily han- 
dled in almost any appli- 
cation. This is because 
the unusually satisfactory 
thermal and mechanical stability permits use 
of a softer grease. Write us for samples and 
additional technical information. 


ESTERSIL GT greases stand 
vp unusually well even 
under the combined action 
of intense heat and vigor- 
ovs mechanical working. 
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Better Things for Better Living 
. through Chemistry 


Petroleum Chemicals 


NEMOURS & CO. (INC.) + Petroleum Chemicals Division - Wilmington 98, Delaware 
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A DEPENDABLE source of supply for uniform, high quality lubricating 
greases for farm, industrial, and automotive use is a major problem for 
petroleum marketers, jobbers and wholesalers selling private brand lubri- 
cating greases. 


Battenfeld has solved this problem for 
more marketers, due to “Quality Con- 
trol’ which is your assurance of uni- 
formity and ... always superior quality. 


Battenfeld's ‘Quality Control” Why not let Battenfeld solve this 


process of manufacturing lubricat- major problem for you? Write, 
ing greases assures users of out- wire or phone today for the com- 
standing performance in all types plete ‘Quality Control" story, 
of application. prices and information. . 


“Celebrating 38 Years of Progress” 


3148 Roanoke Rd. Box 144 Box 575 725 Second Ave. 
KANSAS CITY, MO. N. TONAWANDA, N.Y. COMPTON, CALIF. MINNEAPOLIS, MINN. 
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Procurement Committee 
The committee for procurement 
of technical papers for public ation 
in the Spokesatan has been 
reorganized and the current mem 
bership is as follows 
C. J. Boner, Chairman, Batten 
feld CGirease & Onl Corp. 
J. L. Dreher, 
California Research Corp. 
Battelle Me 
morial Institute. 
Luckenbach, koote Min 


eral Company 


Caosvrove, 


group, an intergal part of 
the Technical Commuttee, is active 
ly engaged in obtaming papers of 
interest which will 
service to the industry in reporting 


via the SPOKESALAN, 


New NLGI Members 


hive new members have been 


welcomed recently —they have join 


ed the National Lubricating Grease 
Institute since the first of the year 
ind 
Bell-Ray, ot 
New 
pride ity 


/ rabou 


ot 


\adison, 
Jersey moan Active ca 
/ orpora 
Solon, Ohio ino an As 
¢ ity 

Lithwon  lustitute, 
New 


Pechnical capacity and 


Princeton Jersey ina 


Cooperat Leavin 
wid Federation, \thaca, New 
York ina Marketing capacity 
lest We Laboratori 
\Mlorton Grove, ina 

Special new member feature art 


the 


cles about these organizations and 
their NILGI representatives will be 
featured in 
SpokesMAN. These additions bring 
Institute membership totals to an 
all-time high. 


later issues of the 


Board of Directors Meets 
Phe Board of Directors of the 
NELGI met: Thursday, February 2%, 
1957, at the Sheraton-Cadillac horel, 
\PI-SAI 
session with the automotive indus 
try. Items included 
progress report of the NLGI movie, 
“Grease, the Magic Film” and the 
proposed industry survey of lubri- 


at the conclusion of the 


disc ussed 


cating grease production. Reports 
will be made later through the 
pages of this journal. 


Readily Available 

Reprints of features presented in 
the NLGI SpokrsMAN are read- 
ily available to firms wanting to 
purchase articles of special interest. 
Page forms are kept for three 
and organizations 
make up their ow n booklets or bro- 


months 


chures, complete with company ad- 
vertising, SPOKESMAN fea 
tures. Cost is low since typesetting 
and page layout has already been 


using 


Col pleted. 


SERVICE AIDS OFFERED BY NLGI 


and Application of Lubricating 
Greases, by C. J. Boner. This 
giant, 982-page book with 23 
chapters dealing with every 
phase of lubricating greases 
is a must for everyone who 


uses, manufactures or sells 
grease lubricants. A great 
deal of practical value. 


$18.50, prepaid. 


@ WHEEL BEARING MANUAL~—’’Rec- 


ommended Practices for Lu- 
bricating Automotive Front 
Wheel Bearings.”” More than 
90,000 copies of this book- 
let have been distributed 
throughout the world. Just 
fifteen cents a copy with quan- 
tity discounts—company im- 
print can be arranged. 


@ BONER’S BOOK — Manufacture @ NLGI SPOKESMAN — Bound Vol- 


ume XIX, covering past issues 
from April, 1955 through 
March, 1956. An excellent ref- 
erence source, sturdily bound 
in a handsome green cover. 
$7.00 each, plus postage. 


@ NLGI FILM — Grease, the Magic 


Film, a 16-mm sound movie in 
color running about 25 min- 
utes, to be released early in 
1957. Institute sponsored at 
a cost of $30,000, individual 
prints may be ordered now 
for $800. 


Send Orders to: 
NATIONAL LUBRICATING GREASE 
INSTITUTE 
4638 J. C. Nichols Pkwy. 
Kansas City 12, Mo. 
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you end with a... 
QUALITY GREASE 


you have a fatty acid... 
. made from marine oils 
..95.7% saturated 
... containing no polyunsaturated acids 
... composed largely of long chain 
(Coy and Co») acids 
... resistant to oxidation 
... ideal for lime and soda based greases 


SPECIFICATIONS 


Titre 51 to 53°C 
Acid Number 197 to 202 
lodine Value 6 maximum 
Saponification Value 198 to 203 
Average Molecular Weight 279 to 283 
Specific Gravity 0.832 
Color 5 \4” Lovibond Max, 25Y/2.5R 


.a lubricating grease with superb 
workability. 


.a grease that resists “bleeding”. 

.a grease that does not separate into 
soap and oil. 

.a grease with excellent gel stability. 

.a grease with water resistance. 

..a uniform grease. 


Hydrogenated and Distilled w R f T o R 
Fatty Acids and Stearic Acid j f MORE INFORMATION 
Hydrogenated Vegetable, Chemifats | 
Fish, that put S i Gentlemen: Please send. technics! tnfermetion on 
aroc no c a 
Oil ened Cetyl Oley! inte your | Hydrofol Acids 51 and other related Fatty Acids for 
Alcohol Sperm Oils and products the grease industry, Samples are available. 
Spermaceti Behenic Acid 
Erucic Acid Hydroxy- 
stearic Acid . Olefins ... Nome 
Hydrocarbons. Title 
Company 
Address 
Archer. Maniels-Wiidland company 
City Stote 
CHEMICAL PRODUCTS DIVISION ity 


INVESTORS BUILDING + MINNEAPOLIS 2, MINNESOTA 


SONS 
4 
i 


Uke a base of a 
METASAP ALUMINUM STEARATE 


Metasap Stearates are known the world over as the cleanest stearates made. 


Also, the Metasap technical staff is notably successful in supplying 
makers of greases with the exact properties they need for each specific task. 
There’s a Metasap base which gives you a high gel type grease when that’s what you need; 
another for a medium heavy gel where smoothness is your chief requisite; 
still another produces with great economy the semi-fluid, adhesive-type 
lubricant known as castor machine oil, 


Each of these...and many more...and modifications of each to 
meet your most exacting needs, are at your service, together with the counsel 
of the most experienced stearate men in America. 


Won't you call on them for their recommendations, soon? 


VY, METASAP CHEMICAL COMPANY 


HARRISON, NEW JERSEY 


A 
Chicago, Ill. * Boston, Mass. 


Cedartown, Ga. « Richmond, Calif. Subsidiary 
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THE 
PRESIDENT’S 
PAGE 

By]. W. LANE 


NLGI 


President 


REFLECTIONS OF NLGI MEMBERSHIP 


\s of the moment National Lubricating 
Grease Institute numbers some 156 
members in all categories of membership, 
drawn not only from the United States 
but from many foreign countries as well. 
This figure should continue to grow, pro- 
viding we do our part. This calls for con- 
stant watchfulness in devising and carrying 
out programs that can result in demon- 
strable benefits to the lubricating grease in- 
dustry. The whole idea is one of “what 
we do,” rather than one of “what we are.” 
Membership solicitation is easier and more 
fruitful when we can point to things ac 


omplished. 


growing membership indicates a 
thriving and progressing organization, 
While there are undoubtedly fairly definite 
limits to our growth within the confines 
of our present constitution, I feel it safe to 
predict that such limits are not yet being 


strained and that we should continue to 


evidence a satisfactory growth. 


= 


The Institute profits greatly from every 
new member added to the roster. Phe first, 
and to me the most important benefit, ts 
that new blood, with new thoughts and 
fresh approaches to old problems, is intro 
duced, This keeps us from growing: stale, 
diversifies our interests and broadens out 
viewpoint. Every new member ts really a 
challenge of sorts—we are put on the spor, 
as it were, to convince him that he has not 
bought “a pig ina poke.” Second, there ts 
the added income that lets us inprove and 
expand our activities, Phis ts always impor 
tant to a non-profit organization such as 


We attract new members only by giving 
service. We can do this as an organization, 
as members, and as individuals, if we will 
bring to every NIG activity constructive 
thinking and sincere cooperation, plus en 


thusiasm for the job to be done. 
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j Just as alert police officers guard the safety and well-being of your 
aa 4 community J&L Steel Containers protect your products by prov.ding 


dependable packaging that assures safety in transportation and storage. 
‘ V \ Their precise fabrication assures accuracy in all fittings and closures, 
ey N / J&L drums and pails are chemically cleaned and dried by the JaLizing 
\e/ A process. This assures a clean and dry, rust-inhibiting surface and increases 

Ly” | the adherence and durab.Jity of decoration and interior lining 


Special protective interior linings are available to provide the best possible 
packaging for your products. 


Jal-Coat, J&L’s lithographing process, applies your trademark and sales 
message to the finished container . . . no side seam touch-up is ever required. 


Plants located at Atlanta, Ga.; Bayonne, N. J.; Cleveland, Ohio; Kansas City, Kansas; 
Lancaster, Pa.; New Orleans, La.; Philadelphia, Pa.; Port Arthur, Texas; and Toledo, Ohio, 


Jo!-Coat, Jal's exclusive color 
lithograpl.ng process, adds sales 
oppeal to your products. 


STEEL CORPORATION: PITTSBURGH 405 LEXINGTON AVE NEW YORK 17.N.Y 
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| PROTECTION is our business, too 
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The pool of lubricant and flat- 
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Introduction 


S BALL BEARING manufacturers, we have a 
very vital interest in the field of lubrication 
simply because we have found that without 
lubrication our bearings will not work satisfactorily. 


Having established the fact that we must lubricate a 
ball bearing, we set about doing this with a minimum 
of extra bulk, weight and complexity, because our 
customers want and are accustomed to getting a prod- 
uct that will consume a minimum of weight and space 
in their equipment and requires a minimum of atten- 
tion and service. 

The bearing industry has been able to meet this re- 
quirement and is still doing so in the majority of in- 
dustrial application fields by supplying grease 
packed, shielded or sealed ball bearing of the type 
shown in figure 1, 

\ bearing of this type 
has speed, load, and tem- 
perature limitations 
which prevent its use 


above: 
250,000 DN 
250° F 


for any appreciable op- 
erating life. 

As speed, temperature 
and load requirements 
have increased, it has be- 


come more difficult to be 
able to furnish a grease 

lubricated ball bearing. 
Therefore, an oil lubri- 
cated ball bearing must 


Figure 
be used with its added 8 


bulk and complexity, 


This is particularly true of equipment used in to- 
day’s high speed aircraft an in future aircraft now be- 
ing designed and developed. 


Figure 2 


TURBINE BEARING PROGRAM 
AM EVER-INCREASING DEMAND EXISTS FOR SMALL HIGH SPEED. 
{ HIGH TEMPERATURE BEARINGS INgAIRCRAFT TURBO ACCES nies. 


FOR EXAMPLE, OWE 8-52 "STRATOFORTRESS§ 


NEEDS: 


4 ALTERNATOR HYDRAULIC PREGSURIZATION COOLING 
ORIVES TURBINES TURBINES 
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Aircraft Equipment Requirements 


The most stringent requirements from an over-all 
lubrication standpoint are imposed on the ball bearings 
employ ed in aircraft turbo accessory equipment, 


‘Turbo accessories have many different functions and 
are being used in increasing quantity not only in air 
planes but in ground equipment. 


A typical operational aircraft and the ty pe of turbo 
accessories it employs is shown in figure 2. 

Hot compressor gases from the turbo jet engines 
are piped to various parts of the airplane, as shown 
schematically in figure 3, where they provide the 
power to drive the accessory turbines, thus eliminating 
bulky engine mounting of accessories. 


The gas turbines used to drive this equipment: pro 
duce their power, with any degree of efficiency, only 
at high speeds and high operating temperature levels. 


Most turbo accessories are now forced to use some 
type of oil system to lubricate the ball bearings in or- 
der to achieve required service life at the speeds and 
temperatures involved. 


In cases where grease lubrication is employed in 
this type of equipment, it ts usually accomplished at 
the sacrifice of long service life or by frequent re 
greasing. 


Figure 5 shows a typical refrigeration turbine in 
stallation using wick oil-mist systems. This type of 
equipment is now being used at 8O0,000-1 30,000 rpm 
on 10-15 mim bore bearings at temperatures up to 
450° F with 250-500 hrs. service life. 


A bearing mounting of the power turbine for an 
alternator drive or hydraulic pump drive is shown in 
figure 6. Speeds of 25,000 to 45,000 rpm at compara 
tively high loads on 20-30 mm bore bearings are en- 
countered in today’s units. In cases where the speeds 
exceed the 25,000 rpm range and the temperature ts 


Figure 3 


HOT GAGES FROM TURBO JET ENGINES ARE PIPED TO ANY PART 


OF THE FO THE omar TURBINES 


/ 


POWERING THE ACCESSORY 


EQUIPMENT 


THIS EL IMATES BULKY 
TAKE-OFF OR IVES ON THE 


MAIN ENGINES WHICH MUST HAVE 


SMALL FRONTA: AREAS FOR LOW 


AEROOYN AMIC ORAG 
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Figure 4 


GAG TURBINES MUST BE OPERATED AT HIGH SPEEDO ANG TEMPERATURE 


LEVEL TO GIVE EFFICIENT PERFORMANCE 


OW OM AIM 


Figure 5 
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Figure 7 


TYPICAL @E ARMING MOUNTING FOR AT ENGINE STARTER 
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much above 300° F, oil lubrication is generally em- 
ployed. 


Phe power turbine installation for a typical jet en- 


gine starter Is shown on figure 


Again both grease 
and oil lubrication is employ ed. 


Bearings are subjected to high acceleration starts to 
60,000 rpm on 20-30 mm bare size at high load and 
high temperature. 

One of the main advantages of all the turbine driven 
accessories is their w eight to horsepower ratio. 

Only a minimum amount of weight can, therefore, 
Le allocated to self-contained lubrication systems. 


Grease lubrication of turbo accessory bearings 
would accomplish: 


1. weight reduction 
2. bulk reduction 

3. Reduce sealing problem 

4. reduce maintenance problem 
[his points out the very great need fora high speed, 
high temperature, high load carry ing grease. 


High Speed, High Temperature Program 
In order to meet the need for high speed, high tem 
perature ball bearings in turbo accessory equipment, 


ND has started a development program with the fol 
lowing objectives: 


200,000 RPM 

1,000 

Moderate loading 

1,000 hrs. life 

2,000,000 DN 

Ultimate goal; dev elopment of a unitized package 
consisting of shafts, bearings, lubricants and seals. 


Figure 8 
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The steps to achieve these goals are: 
1. to dev clop optumum ball bearing geometry for high 


speed operation. 


~ 


Z. develop high speed separators. 


develop method of lubricant introduction, 
+. evaluate lubricants. 


A turbine laboratory with five fully instrumented 
test cells, as shown on figure &, has been constructed 
and is now in operation. 

esting is done on air turbines, supported on both 
10 and 20 mm ball bearings, capable of operation up 
to 130,000 rpm at temperatures up to S00” F. Pneu 
matic thrust loading is provided. 

Figure 9 shows a schematic picture of the turbine 
driven test unit. 


FIG. 11 is a 20 mm bore bearing with outer ring cage. 
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LEFT, Figure 9, High Speed Turbine Driven Bearing Tester. 


Testing is done on air turbines operating up to 130,000 
rpm, 500° F. Figure 10 is External View of the Unit. 


It is possible to record and measure 

1. Speed (Hewhitt Packard magnetic speed sensing 
device) 

emperature of outer rings 

3. Temperature at various parts of the turbine shroud 
and housing 

4+. Air pressures 

. Vibration (panoramic oscilloscope ) 

Figure 10 shows the external view of the unit. 
Additional test equipment is now under construc 
tion to raise the test conditions to 200,000) rpm and 

1,000° 

An inner ring temperature measuring device is now 
heing developed in the laboratory that will record at 
speeds up to 200,000 RPM. 


Present Developments 


esting has so far been confined to evaluating high 


FIG. 12. Two piece outer ring riding cage grade A. 
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speed cages, limiting speeds of present bearing designs, 
vrease testing and minimum oil consumption tests, all 
it room ambient temperature. 


It has been found that outer ring riding cages will 
out perform inner ring riding cages with oil and espe- 
cially with grease at high speed operation. 


Figure 1! shows a 20 mm bore bearing with two 
piece rivet assembled outer ring riding cage of S- 
Monel, and figure 12 a two piece outer ring riding 
cage grade A phosphor bronze used in the labora- 

> 


tory for grease and oil testing. 


‘ 


Both bearing configurations have been operated for 
short periods of time at 90,000 rpm (ION — 1.8 * 106) 
using aerosol lubrication, and both have been used in 
tests evaluating greases at 40,000 rpm. 


FIG. 13. This type bearing gives better performance, 
as shown by testing both in the laboratory and in the 
field. This “J” type employs a one-piece cage guided 
on the outer ring bore—successful at ultra high speed. 


lesting both in the laboratory and in the field have 
shown that better performance can be obtained with 
the ty pe of bearing shown on figure 13. 


I he bearing is known as the “J type, employs a 
one-piece cage guided on the outer ring bore and has 
been made with both machined and pressed metal 
types of cages. It represents a successful bearing con 


figurs on of ultra high speed operation and ts being 
cimployed in current laboratory research. 


projects for General Motors 


Sweden and completed with a 


aircraft 


He was born in Frankfurt, Germany and 
attended high school there and in England. 
started 
B.M.E. de- 
VALE. 


His engineering education was 


gree from Pratt Institute and an 


degree from New York University. 


Grease test evaluation in our laboratories and field 
experience has so far been confined to testing different 
greases which has led to the following conclusions: 
1. At DN 
2. At temperatures above 350° F very short grease 


400,000 very short grease life is obtained. 


life is obtained. 


3. A grease lubricated bearing is not able to carry the 
load which an oil lubricated bearing can carry par- 
ticularly at high speeds. 


Conclusion 


Our high speed, high temperature program consid- 
ers as one of its most important functions to make high 
speed, high temperature bearings work with grease 
lubrication. 

We have operational test facilities for this purpose 
and have developed a test bearing for the job. 


We have gained a certain knowledge of conven- 


tional bearing applications. 
However, the science and actual mechanism of 
grease lubrication of ball bearings is only vaguely 


understood, particularly so in the high- -speed field. 


Up to now, investigations in this ficld have been 
hampered by lack of bearing designs and configura- 
tions capable of operating ‘in the ultra high-speed 
range. 

Recent dev clopments in our laboratory have result- 
ed in considerable progress in overcoming this defi- 
ciency. 

| would like to stress the very urgent need for high- 
speed, high-temperature greases for current and pro 
jected military and civil aviation requirements. 

It will require the concentrated efforts of your re 
search tacilities to develop the necessary greases for 
these applications. 

We would heartily welcome the opportunity ot 
utilizing our facilities in cooperating with you on such 


program. 


About the Author 
HEINZ HANAU is) supervisor, 


corpol ation, 


Hanaw’s professional activity has been 
centered almost exclusively around the air- 
craft industry: reciprocating engine analy- 
sis, helicopter transmission design, high 
speed gearing. He has been with the new 
departure division of GM since 1950 and as 
supervisor he is in charge of applying ball 
bearings to all types of aircraft products. 
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FUTURE MEETINGS the Ind 


ustry 


MARCH, 1957 


5 


1] 


National Passenger Car, 
Body and Materials Meet- 
ing, Sheraton-Cadillac, De- 
troit, Michigan. 

-12 Illinois Petroleum Market- 
ers Association (35th annual 
convention), Hotel Pere 
Marquette, Peoria, Ill. 


14-16 Texas Oil Jobbers Associa- 


19-21 Ohio 


tion (annual convention), 
Rice Hotel, Houston. 
Petroleum Marketers 
Association (Spring conven- 
tion and trade exposition), 
Deshler-Hilton Hotel, Co- 
lumbus. 


20-22 National Production meeting 


and forum, Hotel Statler, 


Buffalo, N. Y. 


20-22 API Division of Production 


«/ 


(Southern District Meeting ), 

Washington Youree & Cap- 

tain Shreve Hotels, Shreve- 

port, 

Association 
Nicollet, 


27 Midwest Gas 
meeting, Hotel 
Minneapolis. 

-29 American Power Conference 
meeting, Sherman Hotel, 
Chicago. 

28 National Industrial Confer- 
ence Board (general session), 
Sheraton-Palace Hotel, San 
krancisco. 


APRIL, 1957 


-§ National Aeronautic Meet- 
ing, Production Forum, and 
Aircraft’ Engineering Dis- 
play, Hotel Commodore, 
New York. 


American Chemical Society 


(131st national meeting ), 
Miami, site unreported. 
API Division of Production 
(Mid - Continent District 
meeting), Mayo Hotel, Tul- 
Sa. 

American Society of Lubri- 
cation Engineers (12th an- 
nual meeting and exhibit), 
Sheraton-Cadillac Hotel, De- 
troit, Mich. 


ARCH, 1957 


16-18 


18 


24-26 National 


National Petroleum Associ- 
ation, Cleveland, Ohio. 
National Industrial Confer- 
ence Board (meeting of 
board), Waldorf - Astoria 
Hotel, New York City. 
Gasoline Associa- 
tion of America (36th an- 
nual convention), Rice Ho- 
tel, Houston. 

API Division of Production 
(Rocky Mountain District 
meeting ), Gladstone, Town- 
send & Henning Hotels, Cas 
per, Wyo. 


28-30 Independent Petroleum As- 


sociation of America (mid- 
year meeting), Buena Vista 
Horel, Biloxt. 


29-May | American Oil Chemists’ 


Society 
Roosevelt 
leans. 


1957 


(annual meeting), 
Hotel, New Or- 


API Division of Production 


(Eastern District meeting), 
William Penn Hotel, Pitts- 
burgh. 

API Annual Pipe Line Con- 
ference, Cleveland Hotel, 
Cleveland. 

API Lubrication Committee, 
Grand Hotel, Point 
Ala. 

APL Division of Refining 
(midyear meeting), Shera- 
ton, Hotel, Philadelphia. 
Fuel Oil Distributors Asso- 
ciation of New Jersey (an- 
nual convention), Hotel 
Berkeley, Carteret, Asbury 
Park, N. J. 

National Industrial Confer- 
ence Board (general session), 
Waldorf Astoria Hotel, 
New York City. 

Texas Independent Produc- 
ers & Royalty Owners Asso- 
ciation (annual meeting ), 
Galvez and Buccaneer Ho- 
tels, Galveston. 

API Division of Production 
(Fastern District meeting), 
William Penn Horel, Pitts- 
burgh. 


Clear, 


JUNE, 1957 


Summer Meeting, Chalfonte- 
Haddon Hall, Atlantic City, 
N. J. 

API Division of Production 
(midyear committee con- 
ference), Muehlebach Ho- 
tel, Kansas City. 

Interstate Oil Compact Com 
mission (midyear meeting ), 
Canyon Hotel, Yellowstone 
National Park. 

ASTM, Chalfonte- Haddon 
Hall, Atlantic City, N. J. 


Michigan Gas Assn. meet 
ing, Grand Hotel, Mackinac 
Island, Mich. 

American Institute of Elec 
trical Engineers (1957 Sum 
mer general meeting), Shar- 
aton-Mr. Royal Hotel, Mon- 
treal, 


SEPTEMBER, 1957 
11-13 National 


Petroleum Associ 
ation (SSth annual meeting ), 
raymore Horel, Atlantic 
City, 

Tenth Annual Meeting of 
the Independent Oil Com- 
pounders Association, Car- 
ter Hotel, Cleveland, Ohio. 


30-Oct. 2 American Oil Chemists’ 


Society (1957 Fall meeting), 
Netherland Plaza Hotel, 
Cincinnati. 


OCTOBER, 1957 
1-2 ‘Texas Mid-Continent Oil & 


Gas Assn. (38th annual 
meeting ), Texas Hotel, Fort 
Worth. 

AIME. (Petroleum Branch 
meeting ), Dallas. Site unre- 
ported. 

American Gas Assn. (annual 
convention), Kiel Auditori- 
um, St. outs. 


28-30 NLGI Annual Meeting, 
Edgewater Beach Hotel, 
Chicago, Il. 


9-14 
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24-25 
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= 
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Influence of Base Oil 
Characteristics on 


the Performance of 


ANTIFRICTION 
BEARING 
GREASES 


By H. A. WOODS 
Shell Oil Company 


INTRODUCTION 


S “LUBRICATION OF BALL BEARINGS” 

is a broad subject, and we are grease manu 

facturers, Wwe thought that we should restrict 
our remarks to a brief review of some of our expe 
riences with the various types of oils used in anti 
friction bearing greases. We wish to emphasize that 
the mmportance of the thickener is not being over 
looked in connection with our discussion of the oil 
content. The thickener often has a catalytic pro-oxi 
dant effect. Furthermore the structural integrity of 
the thickener may be destroyed by oxidation products 
of the oil itself. Needless to say, the melting point of 
the thickener has a profound influence on high tem 
perature performance 


Present specification requirements for antifriction 
bearing covel temperatures ranging from 

to 450 °F. In addition, some critical needs ex 
ist for grease lubrication at 600° F and temperatures 
as high as 700°F are under consideration. Mineral oils 
are suitable for use as the vehicl mn the more moderate 
of these applications but synthetic oils are required 
for the extreme low temperature and extreme high 
temperature services. 


In the low temperature grease applications, the vis 
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ABEC-NLGI Bearing Performance Tester used in conduct- 
ing bearing tests at 450F to 600F. Total watts used, 1500. 


cosity of the oil content is of major unportance be 
cause of its effect on bearing torque. Mineral oil 
greases are suitable for the temperature range of 

65 Fk to 225 °F but it is well known that diesters and 


ABSTRACT 


The role of the fluid vehicle in the performance of 
antifriction bearing greases and base oil requirements 
for different temperature ranges are discussed. The 
relative influence of oil volatility and oxidation inhibi- 
tors is considered for high temperature applications. 
VWineral oils, esters, silicones, and fluorocarbons were 
among the fluids tested. The results presented shou 
that well inbibited mineral oil and polyester ty pe 
greases provide excellent service from about —65°} 
to at least 300°F, Diesters and low viscosity silicones 
are superior for use at extreme low temperatures and 
high molecular weight silicones are the only fluids 
found suitable for use at temperatures over 400 °F. 
Fluids for satisfactory operation at temperatures above 
this level will require greater thermal stability, reduced 
volatility and, perhaps, more powerful oxidation in 
hibitors. 
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low viscosity silicones are more satisfactory for use 


at lower temperatures and at wider ranges, such as 
—100°F to 250°F, because of their low volatility and 
excellent temperature / viscosity characteristics. In con- 
trast to this, oxidation stability is the main prerequi- 
site for good high temperature performance, although 
volatility must not be overlooked. Because of the 
great importance of oxidation stability on bearing life, 
this property will be discussed first. 


DISCUSSION 
Oxidation Stability vs. Bearing Performance 

During the past ten years, the requirements for 
high temperature bearing performance have increased 
considerably. This is illustrated by the change made 
in military specifications covering high temperature 
greases. In 1944, specification AN-G-Sa required a 
minimum of 300 hours performance at 300°F. This 
was increased to a minimum of 600 hours at the same 
temperature when specification MIL-L-3545 is- 
sued in 1951. In 1955, a great increase in performance 
was called for with the introduction of Air Force spe- 
cification MIL-G-25013 (USAF) which requires a 
minimum of 500 hours at 450°F. All of these require- 
ments were difficult to meet at the time of introduc 
tion. 

The dev clopment of i improved bearing greases pro- 
gressed slowly at first because the only means of eval- 
uation was in bearing rigs. These rigs were scarce and 
expensive and several tests were —, for each 
grease because of the poor repeatability of the test. 
During this period, however, we learned of the great 
importance of oxidation stability on high tempera- 
ture performance and subsequently developed three 
short tests which have proven useful for screening 
greases for this service. These consist of an oxygen 
absorption test, a thin film oxidation test, and a short 
bearing test. All correlate well with high temperature 
performance. In this connection, it is common know!- 
edge that the ASTM bomb oxidation test is reliable 
for predicting the shelf storage life of grease but does 
not relate directly with bearing performance. 


(1) Oxygen Absorption Test 
‘The “oxygen absorption test” is a modification of 


OXYGEN absorption test apparatus 
used in evaluating oils. Oxygen is 


bubbled through test liquid at 300F. 


Discussion of Woods 
Presentation 
By E. S. Carmichael 

On Page 20 


the conventional Dornte oxidation test* which 
oxygen is bubbled through the test liquid at 300° F 
in the presence of iron wire catalyst until predeter- 
mined volumes of the gas are absorbed by the medium 
being tested. Instead of evaluating straight oils, with 
and without oxidation inhibitors, 1.0°.. of the grease 
thickener was included to simulate the catalytic effect 
that most grease thickeners have on oxidation stability, 
Typical test results obtained with mineral oil greases 
and an indication of the relation that exists between 
oxygen absorption and bearing performance are pre 
sented in Table | 


TABLE 1 
Oxygen Absorption vs. Bearing Performance 
Inhibitor Content, 
(10%A") (10%A”) 
None (1.0“B") (1.0“C") 
1.0°., Li soap/ oil blend 
‘Time for 1500 ml 0, 
absorption, 300°F, hr. 4 75 200-4 
Li soap grease 
Performance at 250°F, hr. 304 — 1118 4695 4 
These results show that the addition of the combi 
nation of inhibitors “A” and “B” markedly reduced 
the rate of oxygen absorption in the Dornte test and 
increased the bearing per x seabed of the grease. They 
also show that the combination of inhibitors “A” and 
“CC” was still more effective in these respects. Correla- 
tion between oxygen absorption and bearing perform: 
ance was excellent. 


(2) Thin Film Oxidation Test 

The second screening test was developed to give an 
indication of the structural and oxidation changes 
that occur when a thin film of grease is subjected to 
high temperatures. It also gives a quantitative measure 
of volatility. One gram of grease Is spre: ad uniformly 
ina depression, two inches in diameter and 0.188 inch 
deep, in a mild steel plate and subjected to the de 
sired temperature for extended periods of time in a 
forced draft oven. Observations are made at 24 hour 


*R. W. Dornte, Industrial and Engineering Chemistry, page 26 
1936 


intervals and the greases are rated acc ording to changes 
in color, consistency, texture, weight loss and tendency 
for oil separation. [his test ts simple and has proven 
excellent for judging the effectiveness of various oxi 
dation inhibitors. The resuits generally correlate with 
iy temperature bearing performance. An example 

the results obtained with mineral oil greases is 
shown in Figure | : 


(3) Short Term Bearing Test 


The third sereening test is an abbreviation of con 
ventional high temperature bearing tests. Instead of 
running the bearings to failure, which often require 
several hundred hours, the test is terminated after 20 
to 100° hours depending upon the temperature and 
yrease being rested. At that point, the bearing ts care- 
fully inspected to determine the condition of the 
grease in regard to oxidation, consistency and oil sep- 
aration, From these observations, the grease can be 
rated as being promising or unpromising for bearing 


FIG. 1. Thin film oxidation test. Left plate is grease “A” 
plus high temperature inhibitor. Right, shelf storage. 


service at the test temperature | xamples of the results 


obtained are shown in higure 2 

[hese plates had been subjected to a temperature of 
300° for 20 hours and this short test quickly disclosed 
the relative oxidation stability of the greases. [he same 
base grease was used in both tests but the inhibitor 
content differed. The grease on the left contained an 
effective high temperature inhibitor and is 
unchanged. The grease on the right contained a very 
effective shelf stor: we inhibitor but it failed to sseitile 
good high temperature stability. These same two 
greases were used in the next screening test. 

These tests were run for 100 hours at 300°F and 
10,000) rpm Ihe relatively unchanged condition of 
the grease in the bearing on the left confirms that the 
high temperature inhibitor provides good stability 
against oxidation at high temperatures. Most of the 
grease in this bearing adhered to the shield when it 
was removed. The highly oxidized condition of the 
grease in the bearing on the right again shows that 
the shelf storage inhibitor furnishes little protection 


TABLE 2 
Oil Component: Penn Bright Stock and Fractions 


Oil Vis, SSU at 
100°F 210°F 


Grease Performance* 
at 300°F, br 
Penn 
Bright Stock 2 ; 489 
0-10°% Cut 
10-50°., Cut 799 180 
50-78°. Cut 2,726 1,007 
22°. Bottoms 24,915 705. 423 


*Navy tester, 204 K_ bearings 


against 4 temperature oxidation. These results cor- 
relate well with bearing performance, as the stable 


grease provides five times the bearing life exhibited 
by the grease containing no high temperature inhibitor. 


Volatility vs. Bearing Performance 
Ihe results of some brief studies of the effect of 
volatility on bearing performance may be of interest. 


FIG. 2. Short bearing test. Left, grease “A” plus high 
temperature inhibitor. Right, shelf storage inhibitor. 


Bearing tests were conducted with greases containing 
various oil fractions obtained from the distillation of 
Pennsylvania bright stock in the laboratory molecular 


still. The results obtained are shown in Table 2. 


The first 10°. cut was not tested in grease because 
of high volaulity. The poor bearing performance ob- 
tained with grease containing the 10 to 50°. cut was 
apparently due to high volatility. In contrast, grease 
containing the 50 to 78 cut was excellent. As the 
22°. residue from the distillation was fluid, tests were 
made to determine if a further improvement in per- 
formance could be obtained using this less volatile oil. 
Ihe results were mediocre, however, owing to the 
formation of resinous oxidation products which 
jammed the bearing and prevented starting following 
the 2.5 hour cooling period. This illustrates the im 
provement in performance that can be made through 
the use of carefully selected lube oil fractions, thereby 
reducing volatility by eliminating the light ends and 
improving oxidation stability by eliminating the less 
stable bottoms. 
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TABLE 3 


Evaluation of 


ASTM Evap, 400°F, 
Synthetic Oils ASTM Evap, 400 F, %w 
Original 

| After 24 hr at 450°F 
48 hr at 450°F 


Extreme High Temperature Greases 


In evaluating oils for use in grease at temperatures 
over 400°F, volatility and stability against oxidation 
and polymerization are the main considerations. As 
mineral oils are not suitable for continuous use at 
such high temperatures, synthetic oils, such as the 
silicones, esters and fluorocarbons, were examined. 
The results of preliminary tests are presented in 
Table 3 

This table shows that the phenymethy! silicone was 
excellent in regard to both volatility and high temper- 
ature stability. The chlorinated silicone was low in 
volatility but polymerized to a gel at 450°F. The high 
molecular weight polyester volatilized excessively and 
polymerized to a solid. The fluorocarbons are known 
to be exceedingly stable against oxidation but they 
proved to be exe essively volatile at 400°F. 

On the basis of the above results, the phenylmethy] 
silicone fluid was selected for use in subsequent ex- 
treme high temperature grease studies. When coupled 
with, suitable thickeners, this fluid provided excellent 
high temperature bearing performance, which con- 
firms the results reported earlier by the Naval 9 
search Laboratory.* Some of the results obtained ; 
Martinez are presented in Table 4. 

This shows that the bearing performance ar 450°F 
was well over the minimum of 500 hours required in 
Air Force specification MIL-G-25013 (USAF). In 
addition, the performance at 600° was outstanding. 
Conventional high temperature greases fail after a few 
hours at this temper: ature. Several critical bearing ap- 
plic ations exist today in aeronautical applic ations 
where reliable grease lubrication must be provided 
tor short periods at approximately 600°F. This re- 
quirement can be met using the present phenylmethy| 
silicones and suitable thickeners. However, Improve- 


About the Author 


Shell Oil company, 


MARCH, 1957 


H. A. Woods has been associated with 
Martinez, California, 
for twenty-three years, progressing to his 
present position of group leader in charge 
of grease research. He was born on Russian 


Hill in San Francisco and attended the Uni- 


Chlorinated 
Phenylmethyl-  Phenylmetbhyl- Fluorocarbon 
polysiloxane polysiloxane Polyester Oil 
3.2 20.7 85.6 
77.5 55.8 55.1 708 
86.6 (gell) (solid) 
91.0 
TABLE 4 
Oil Component: Phenylmethylpolysiloxane, 
100-150 CS 
Bearing Performance*®*, br 
450 F S00°F 600° 
No. 3 Grade Grease 1181 621 106 
No. | Grade Grease 120 
No. 0 Grade Grease 140) 


ments must be made in the thermal stability of the 
oils before bearing performance can be extended to 
700°F. Suitable thickeners are available but existing 
silicone fluids polymerize excessively at this tempera 
ture. 


Limitation on Silicones 


Although the phenylmethy! silicones have been 
shown to be exceeding] stable in high temperature 
grease applications, a word of comien is in order. It 
is well known that conventional silicone fluids are 
limited in regard to lubricity. They are excellent when 
used under light loads and in rolling motions but tend 
to show excessive wear when subjected to heavy loads 
and sliding motions on certain metals such as steel on 
steel. An example of this wear was experienced in ap 
lying silicone fluid greases in bearings of 100 mim and 
arger bore size. These large roller bearings can be sub 
jected to moderate thrust loads and temperatures 
approaching 300 I. Figure 3 shows the wear that o¢ 
curred at the roller ends when using a phenylmethy| 
silicone grease. No excessive wear occurred when us 
ing similar greases containing mineral oils or high 
molecular weight polyesters. Continued on page 20 


* V. G Fitzsimmons, R. L. Merker and C. R. Singleterry 
Naval Research Laboratory Report 3672, May 
1950), 


CRO L-35 Technique 


versity of California, rec eiving his Ph.G. 
degree in pharmacy in 1925, and his Ph.C. 
the year following. As time permitted, 
Woods joined the salmon fleet in Alaska 
and toured extensively in Mexico. He is a 
member of ASLE and several ASTM and 


CRC committees. 
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FIG. 3. Rollers showing wear under thrust load with pheny!l- 
methy! silicone grease. Temperature approached 300F. 


CONCLUSIONS 
Mineral oil greases are suitable for continuous use 
at temperatures ranging from —65°F to 300°F when 
suitably inhibited. Three short screening tests have 
heen developed for guiding the evaluation of greases 
for high temperature bearing service. Diester greases 
are superior to mineral oil greases applications 


where both extreme low temperatures and high tem- 
peratures are encountered because of their low volatil- 
ity and excellent temperature / viscosity characteristics. 

Phenylmethy! silicones are the only fluids found 
suitable for use in bearing grease applications at tem- 
peratures above 400°F, and these proved excellent at 
temperatures as high as 600°F. The chlorinated phe- 
nvlmethy! silicones and the high molecular weight 
polyesters were found to polymerize excessively at 
450°F. The fluorocarbons examined proved to be 
exceedingly volatile at 400°F. Although the phenyl- 
methyl! silicones are satisfactory for use under light 
loads and rolling motions, care should be taken in 
subjecting them to heavy loads and sliding motions 
because of poor lubricity. Some improvement must be 
made in the thermal stability of existing fluids before 
they can be used satisf: actorily in bearing grease ap- 
plications at 700°F. 
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Discussion of Woods Presentation 
By E. S. CARMICHAEL, Socony Mobil Laboratories 


Vl Y COMMENTS to. this paper will be brief, because 
the subject has been « learly presented and most of the 
questions that would naturally come to the mind of 
the reader have been fully answered. 

It is undoubtedly of interest to the NLGI to note 
the high degree of correlation that existed in the re 
sults of evaluations by the oxygen absorption test, the 
thin film oxidation test and the short term bearing 
test. These three ty pes of tests are useful tools for 
screening lubric ating greases with respect to chemical 
stability 

Phe importance of carefuly selecting fluids for use 
in high temperature greases was emphasized by the 
high temperature grease performance data that were 
reported for samples of a given type grease which 
were prepared from various fractions of a Pennsy! 
vania Bright stock. It may be of interest to some if 
Mr. Woods would indicate the general type of thick 
ener, if he ts at liberty to do so, that was used in those 
ureases. Also, it is suggested that the same 
information be given for the phenylmethylpolysilox 
ane vrease, together with comments as to whether the 
improved high temperature characteristics of that 
grease were duc primarily to the thickener or to the 
chemical stability of the silicone 

One of the most gratifying features of the paper ts 
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that it brings attention again to the progress that the 
grease industry has made during the past five or six 
years in the development of improved lubricating 
greases for high temperature applications. It was only 
about six years ago that the Military requested the 
Coordinating Research Council to arrange to have 
industry to carry out cooperative work to develop a 
technique for evaluating ¢ greases at the 400 to 500°F 
temperature level. At that time, it was necessary to 
limit the test method development work to 400°F, 
because no lubricating grease was then available that 
could be satisfactorily used at appreciably higher tem- 
peratures in the cooperative work. The pheny Imethyl- 
polysiloxane grease, which Mr. Woods describes in his 
paper as giving satisfactory results at 500°F and high- 
cr, is indicative of the progress that the lubricating 
grease industry is making in this field. As was pointed 
out in the paper, the Air Force has recently issued 
specification MIL-G-25013 which requires a minimum 
bearing life of 500 hours at 450°F, and it might also 
be stated that a CRC panel will shortly consider de- 
sign features of a tester for ev aluating greases at the 
700°F temperature level. That is progress. 


In conclusion, | would simply like to state that this 
is an excellent paper and one for which the author is 
to be commended. & 
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© Encourage Research 


an organization devoted to the advance- 
ment of the lubricating grease industry 


NLGI President J]. W. Lane’s comments on the rec- 
ord high in Institute membership representation (see 
page 7) point up that the organization is getting more 
aid in the development of better lubricating greases 
for the consumer and better grease lubrication engi- 
neering service to the industry. As membership steadily 
grows and the list of prospects widens, the Institute 
renders these qualifications for interested firms. Ques- 
tions will readily be answered by the national office, 
463% Nichols Parkway, Kansas City 12, Mo. 
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Active Membership: For individuals, partnerships, or 
corporations manufacturing lubricating grease from 
basic raw materials. Dues, payable annually are based 
on annual poundage (excluding gear and extreme pres- 
sure type oils) manufactured and invoiced in the pre- 
ceding calendar year as follows: 


100,000 to 2,500,000 pounds ..... . $100.00 per year 
2,500,000 to 5,000,000 pounds . . . 200,00 per year 
5,000,000 to 10,000,000 pounds . ... . . 350.00 per year 


Associate Membership: For individuals, partnerships 
or corporations engaged in a business hich is allied 
with or supplementary to the manufacture of lubri- 
cating grease (but not a manufacturer of grease). Dues 
yavable annually at a rate of $200 per year. Fach mem- 
we is entitled to an Associate membership listing in 
each issue of the NLGI SpokrsMAn and will be listed 
under one of the following headings: 


Container and Closure Manufacturers 

Laboratory ge and Supplies 

Manufacturers of Equipment for Application of 
Lubricating Greases 

Refiners 

Suppliers of Equipment for Manufacturing 
Lubricating Greases 

Suppliers of Ktaterials for Manufacturing Lubri- 
cating Greases. 

Marketing Membership: Vor individuals, partner- 
ships or corporations engaged in the marketing of lu- 
bricating grease (but not a manufacturer of grease). 
Dues, payable annually are based on annual poundage 
(exclusive of gear and extre ssure type oils) mar- 
keted and invoiced in tl iv calendar year as 
follows: 

Up to 2,500,000 pounds 
2,500,000 to 5,000,000 pounds 
Over 5,000,000 pounds 


$100.00 per year 
175.00 per year 
250.00 per year 

Technical Membership: kor individuals, partner 
ships, Corporations or institutions engaged in technical 
or scientific research, education, not associated with 
an individual, partnership or corporation eligible for 
Active or Associate membership. Dues payable an 
nually, $50 per year. Fach member is entitled to a 
Technical membership listing in each issue of the 
NLGI SpokesMAN. 

Active members may attend all regular and special 
meetings of the Institute and may participate in all dis 
cussions. at these meetings. They are entitled to re 
ceive a copy of all general communications, bulletins 
and technical data issued by the Institute, including 
minutes of the annual meetings and any special meet- 
ings. All other membership classifications have the 
same rights and privileges of Active membership ex 
cept voting power, election to office, or to the board 
of directors, or membership on the standing commit 
tees. Associate Marketing and fechnical members 
may appoint a representative to serve on the Technical 
Committee. 


21 


2 
3 
3 


NEW NAME, 


was the announcement made twen 


new policy, a new scope of 
service 
ty years ago when the first copy of the /nstitute 
Spoke ynan was mailed to members. Volume one, num 
ber one, was a four page muleilith inagazine and that 
particular March, 1937 issue marked the beginning of 
anew communication piece for the membership. 

That same year—1937, was when the National As 
sociation of Grease Manufacturers, Inc., became the 
National Lubricating Grease Institute and the five 
vear-old organization had begun to feel the need for 
the dissemination of information for the industry 
thus, the Spokesman 

\t the conclusion of the first year of publication 
the magazine graduated from multilith to letterpress, 
with George W. Miller (now president of Battenfeld 
Grease and Oil, Buffalo, N. Y.) editing and reporting. 
Lhe =e began to get the latest technical de 
velopments it 1 production, testing and use of lubri 
cating 

In the capacity of executive secretary and editor, 
positions he held for almost ten years, Miller saw the 
initial printing order grow from 200 copies to more 
than 1,500, Matching the NLGI's growth through the 
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ARTICLE ViI—OFFICIAL PUBLICATION 


The NLGI SPOKESMAN is the official 
publication of the National Lubricating 
Grease Institute. The official title “NLGI 
SPOKESMAN” shall include the follow- 
ing wording in small letters: 


“Journal of National Lubricating 
Grease Institute.” 


Revised Constitution and By-Laws 


NLGI Spokesman Observes Its 


20th ANNIVERSARY 


vears, the publication too, had a name change and 
today’s twenty-year-old NLGI SpokresMan has pros- 
pered and enlarged . not only in content, but in 
reader coverage. “More then 95 per cent of the domestic 
lubricating grease industry is represented on its mail- 
ing list, ten per cent of NLGI membership is interna- 
tional in composition and subscribers in 32 nations 
abroad benefit from Institute information. 

Mere physical growth has not been enough . . . the 
NLGI SpokesMAN has endeavored to serve the needs 
of the organization. Informing each member company 
of the activities and developments i in the field, to keep 
each member company fully informed as to changes 
in the industry, to disseminate and interpret Institute 
policies, coordination of NLGI projects, serving the 
public... there are many duties to perform. 

How well it has been performing these duties can 
be measured by analyzing the latest set of magazines 
volume twenty, of which this issue is number twelve. 
Here are some volume twenty high spots: 
Vembership survey taken last spring got a high 

return of which over half contained compliments. 

A great many suggestions have been acted upon, in 

keeping with the purpose of the survey. 
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Subscriptions while small when compared with 
some journals, now reflect all but a minute portion 
of the industry. To all intents and purposes coverage 
can be said to be complete. 

Paid Advertising . . . reached an all-time high in 1956, 
reducing the loss factor to a low point. This year 
has already shown an increase in advertising over 
1956. 

Awards ... the latest was given the NLLGI 
last fall, when the journal received an award of merit 
(second place) in competition with 500 other maga- 
zines. This is the sixth award made to the NLGI 
SPOKESMAN In recent years. 

In pausing to look backward at the years of ac- 
complishment, the time is also opportune to plan for 
future years, for the journal is subject to the needs of 
members ina differing degree . . . it must always be 


G. Miller Entwistle 


Under Their Guidance 


Besides the contributions of 
many authors throughout the years, 
there are many who have assumed 
the duties and responsibilities of 
working for the betterment of the 
publication. In addition to the offi- 
cers, the Board of Directors and 
the staff they include Company and 
Technical representatives of the 
Institute. Here are some who are 
associated with the NILGE Spokes- 


MIAN. 


of the editorial review committee MAN assistant editor, associated 


Viller, Battenfeld 
Cirease & Oil, Buffalo, N. Y., first 
editor of the SpokresMAN. Under 


George W. 


his guidance ten years, the journal 
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— Spokesman Expands 


steadily grew in size and responsi- 
bility until ic had become a stand- 
ard reference work for the lubri- 
cating grease industry. 

Cc. J. Boner, Batrenfeld Grease & 
Oil, Kansas City 
the subcommittee for the procure- 
ment of technical papers, charged 
with obtaining articles of particu 
lar interest to Institute members. 
George Entwistle, Sinclair Refin- 
ing, Harvey, Illinois . 


(technical) and responsible for the 
high standards of all technical ma- 
terial presented in the journal. 

Frank Hart, Standard Oil (Califor- York. 


active, to help provide service and data for the Inst 
tute. 

The officers and board of directors of NLGI have 
done that pre-planning, allowing for more enterprise 
and improved communication by the establishment of 
working committees within the organization, for com- 
bined effort and combined success. These member 
groups include the procurement committee, the tech 
nical review committee and the new marketing review 
committee. Because the NILGI SpokesMAN has the size 
to offer publication for interesting papers, more and 
more material is being submitted to the national offices 
and the growth in advertising is making a larger maga 
zine possible. What was once a reporting service to 
keep abreast is now also a reliable reference for an ever 
changing business. The past has been good—the future 
looks even brighter. 


Hart T. Miller Swarthout 


nia), San Francisco chairman 
of the editorial review comunittee 
(marketing ), in the development 
of an important new phase of ac- 
tivity presented by the magazine. 
chairman of Tom Miller, NUGL Spokesman 
editor, Kansas City formerly 
supervised publications and public 
relations for Skelly Oijul, has wide 
newspaper and magazine editorial 
experience. 


. chairman Joan Swarthout, NUGI Spokes- 


with the Institute's magazine for 
two years, has an editorial back 


ground from France and New 
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Four-Point 
Program 
Cut Highwa 


Accidents 


By A. E. SPOTTKE 


Allstate Insurance Company 


futhentioated News Photo 


\HE AUTOMOBILE INSURANCE. industry 
has a big stake in highway safety. It is a 4.5- 
billion-dollar industry with over 3 billion paid 

annually by the companies in settlement of losses. 

When the current expense of doing business is added, 

the industry today finds itself going heavily into the 

red. This holds true for virtually every company in 
the business. 


Humanitarian considerations are compelling with 
all of us. Who would dare say they are not upper- 
most in our minds when the figures indicate that about 
42,000 Americans will be killed in automobile acci- 
dents this year and 1% million more injured. | will 
not elaborate. All of us travel over our highways— 
we read the papers—we listen to radio and see TV. The 
same story is repeated at every point. It changes only 
in that it becomes more distressing and alarming in- 
stead of abating. This deterioration is occurring 1 
spite of the heroic efforts of many to stem the rising 
tide of destruction. 


What can we—an intelligent and free people—do 
about it? I would like to suggest four measures in 
which each and every one of us can take a personal 
part right now in our own state ~in our own commu- 
nity—to doa something concrete to reach the man be- 


hind the wheel. 


Let’s start by doing something about the plea made 
by President Fisenhower that we mobilize public 
opinion and support for action—reasonable al nec- 
essary action. We will get just as much traffic safety 
as we are ready to contribute by our own actions as 
drivers and pedestrians and as we are ready to work 
for by supporting a sound program of education, en- 
forcement and engineering in our respective commu- 
nities and the areas adjoining. 

In the several highway safety conferences held dur- 
ing the past two years under the president’s leadership, 
businessmen committed themselves to do something 
about this problem. They agreed that they could make 


HYDROXIDE 


FOR MULTI-PURPOSE GREASES 
...an essential product —tied in with service 


TROMA 
LITHIUM HY ORO 


 GENTRAL sou 
oF SUPPLY 


f GREASE MANUFACTURERS: There are three good 
** STRATEGIC ces ee reasons why Tronat should be your prime source of supply of lithium 
“— WAREHOUSING hydroxide monohydrate (LiOH*H,O), essential to the production of lithium 


base greases. (1) A new and strategically located plant at San Antonio, 


ACE ~ 


* BETTER ia o : Texas (American Lithium Chemicals, Inc.). (2) Convenient warehouse stocks 
of lithium hydroxide, maintained in proximity to the major grease 

; DELIVERIES producing areas of the U. S. (see map). (3) Better, faster deliveries, because 

- re: of advantageous rail and motor freight facilities. When planning your 

< a apie current, or future, requirements for LIOH we suggest you contact your 

American Potash & Chemical Corporation (Tronat) sales representative. 

His better service costs no more. 


American Potash & Chemical Corporation 


LOS ANGELES + NEW YORK «+ ATLANTA + SAN FRANCISCO «+ PORTLAND (one) 


Producers Of: BORAX * POTASH * SODA ASH * SALT CAKE * LITHIUM CHEMICALS 
* BROMINE CHEMICALS * CHLORATES * PERCHLORATES * MANGANESE DIOXIDE 
and a diversified line of specialized agricultural and refrigerant chemicals. 


Plants: TRONA and LOS ANGELES, CALIFORNIA 
HENDERSON, NEVADA 
SAN ANTONIO, TEXAS (American Lithium Chemicals, inc.) 
Export Div.: 99 PARK AVENUE, NEW YORK 16, NEW YORK 
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an munediate contribution for the better by organiz 
ing citizens’ groups at the state and local levels to get 
universal pub rhic support of our traffic regulations. 
Why is this so inportant and why can it be so signifi 
cant? Let's face it. Today we have a flagrant disre 
gard of the rules of the road by the great mass of driv 
ers, if not the majority. We are not going to inake 
real headway in tackling this problem until we recog 
Ize, as a people, that law observance is as necessary 
here as itis in all of our other relationships and prac 
tice it—if we are to enjoy our blessings and life itself. 

There is a ray of hope in the growing number of 
citizens’ support groups being formed. Where they 
are properly organized, conscientious and diligent in 
the job they have undertaken, they are getting re 
sults. They are helping to reduce acc idents in their 
states and in their communities, even in the face of 
nationwide increase 

every businessman has a vital stake in this matter. 
Our whole economy ts suffering from the toll of high 
way accidents and present-day congestion, Conges- 
tion is waste. The price of this w aste today is colossal 
and, in addition, accidents are a function of congestion. 
We know how congestion contributes to accidents 
on the streets of our cities. Beyond that, congestion 
Inany tines triggers the accident which occurs fat 
outside the city limits on the rural highway. You know 
what congestion neans to you in cutting nto the 
profits of your business. ; 

rom the standpoint of only the economics of our 
business—let alone humanitarian considerations—bust 
nessmen must take an active part in’ this problem. 
Working with the authorities through organized citi 
zens groups, We can « hange for the better the condi 
tions in our states and communities. | am sure that if 
we work at it and sell the public on the many benefits 
and advantages of good traffic conditions, we will 
bring about wholehearted pub hic support—yes, even 
pub hie clamor—for strong, intelligent enforcement of 
our traffic laws and ordinances by the authorities 
When 90 per cent of better of our people respect 
these laws and ordinances, as they do our laws gen 
erally, the tragic accident toll and its cost in w aste and 
destruction will surely come down substantially 


Driver Training and Improvement 


Let us now consider another area where each and 
every one of us can do something to better conditions. 
Only about a third of our high schools have driver 
training courses today and many of these do not 
include over-the-road instruction. The fact is. that 
students who have passed these courses have less than 
half of the accidents of untrained students. Can any 
one possibly contend that it does no good to teach 
our youth while they are in high school, the rules of 
good sportsmanship, a sense of responsibility and the 
right attitude when they operate an automobile? We 
owe it to them, in this day and age, when we are a 
nation on wheels, to equip them as fully as possible 
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to safeguard themselves and other users of our high- 
ways. They are Our Most precious asset, and I say to 
you that we are selling them short when we stop 


with the teaching of the three “R’s.” That may have 
been enough in the horse and buggy days, but it 
isn’t anymore today. 


We are not going to get driver training courses in 
the other two-thirds of our high schools in a hurry 
unless we do some thing about it. But we can ia a lot 
to change things and the opportunities are especially 
promising right now, If you will go into your com- 
munities and take on this assignment as a comunu- 
nity activity of your business, | am sure you can 
make yourself heard at the local level and at the state 
level, and you will be rendering public service in 
which you rightfully can take pride and which will 
greatly benefit your community and yourselves. A 
number of states have enacted legislation over the 
last few years to make it easier for communities to 
institute these courses. These include the states of 
Pennsylvania, California, Louisiana, Maine, Florida 
and Michigan, each of which provides a form of sub- 
sidy for high school driver training courses. 

Some business organizations and I am happy to say 
that my own company is included among these 
have made this work a part of their community acti 
ity and are making it possible forag rowing number 
of colleges and universities to give courses in driver 
training to high school instructors. By furnishing a 
supply of teachers, the high schools in turn have been 
able to set up the necessary courses to make drivei 
training a required subject for a graduation. If busi 
nessmen who are leaders and who not only have vision 
but possess the know-how, arouse their communities 
through the parent teachers association, through civic 
groups such as chambers of commerce, Kiwanis, etc., 
through an organized citizens group for traffic safety, 
through the press, radio, TV, etc., through the voy 
nels that they use to sell their be as, they can be 
potent force to bring on an early change in the “i 
centage of high schools giving these courses, from 
to 100 


Before leaving this point, let me ask you to consider 
the effect upon our adult drivers of the well-trained 
high school student already recognized as an extremely 
c apable operator from the st: andpoint of the mechanics 
of operation, if he set the example of courtesy, good 
sportsmanship and law observance. 


As a collateral part of such a program, I would 
urge that we do something about improving the 
know-how of our adult drivers. Many of these want 
to be careful drivers and believe themselves to be 
good drivers, yet they have driving habits or practices 
that, under present ‘day conditions, are exceedingly 
unsafe, border on the dangerous, but they are actually 
unaware of this. 

Without wishing to be presumptuous by telling 
your industry what it should do, it seems to me that 
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Micrograph showing soap structure of lithium 
base lubricating grease made from 12-hydroxy 
stearic acid. Courtesy of Sinclair Research Lab- 
oratories, Inc. 


IN CHARACTERISTICS 


@ Non-corrosive 

@ Water resistant 

@ High heat resistance 

@ Rheological properties 

@ Eliminates abnormal wear 
@ Soap oxidation stability 
@ Cold operating properties 


MULTI-Properties 


MAKE IT 


MULTI-Purpose 


IN APPLICATION 


@ Prepacking anti-friction bearings 


@ Lubrication of plain and anti-friction rotating 
bearings 


@ Lubrication of vehicle chassis points, wheel 
bearings, universal joints and water pump 


@ Lubrication of high-temperature ball bearings 


@ Aircraft, artillery, instrument and general ord- 


@ Oxidation and shear stability 
@ Mechanically and chemically stable 


nance maintenance 


IN MARKETING 


@ Lower inventory 


IN INDUSTRY 


@ Ordnance 
@ Less dispensing equipment @ Manufacturing 
@ No chance for misapplication 
@ Reduction in lubricating time 


@ One grease lubricates a vehicle 


@ Farm equipment 
@ Transportation 
@ Industrial maintenance 


TEN YEARS PRODUCTION EXPERIENCE AT YOUR DISPOSAL 


Lithium Corporation enjoys an established acceptance among grease makers—and for “‘multi- 
reasons’’ too: production experience, unsurpassed facilities, available inventory and immediate 
shipment—all combine to assure a reliable source of consistently uniform LiOH-H,O. Since 
we are equally interested in developing better lithium products, why not get in touch with us 
on your lithium hydroxide problems? A card or letter will bring immediate response. 


LITHIUM CORPORATION 
OF AMERICA, INC. 


2575 RAND TOWER, MINNEAPOLIS 2, MINN. 


Lends ahead in industrial applications for lithium 


PROCESSORS OF LITHIUM METAL+ METAL DISPERSIONS» METAL DERIVA- 
TIVES: Amide « Hydride « Nitride « SALTS: Bromide « Carbonate « Chloride « 
Hydroxide « SPECIAL COMPOUNDS: Aluminate « Borate - Borosilicate « Cobaltite 
Manganite « Molybdate « Silicate Titanate  Zirconate Zirconium Silicate 


BRANCH SALES OFFICES: New York Pittsburgh « Chicago « MINES: Keystone, 
Custer, Hill City, South Dakotas Bessemer City, North Carolinas Cat Lake, 
Manitoba « Amos Area, Quebec « PLANTS: St. Louis Park, Minnesota « Bessemer 
City, North Carolina e RESEARCH LABORATORY: St. Louis Park, Minn. 
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there 1s a great opportunity to get across to the adult 
driver, information on good driving pr actices by a 
continuing program of telling him what to do and 
what not to do to keep out of trouble. | can’t think 
ofa more opportune tine to yet these nessages across 
than the time he spends at a service station getting 
gasoline or service. A concise message, right to the 
point, on a good driving practice or on something to 
be avoided will make an impact on the average driver 
at that tine—much more so than when he is comfort 
ably relaxing at home before his radio or TV. I have 
often thought that a suitably sized poster, properly 
located at a service station would do the trick, and 
that a continuing campaign of this kind, possibly with 
a weekly mess aye, would be considered by a great 
number of automobile operators as an exceptionally 
fine, worth-while public service. | will even say this 
to you—that | know there are those in our industry 
who would be glad to join with you in such a program. 


Enforcement 
And now let us look at the question of enforcement, 
Those who have been anxiously watching the traffic 
accident situation are largely convinced that effective 
not for crack 
ing down on individuals to the point where they 


enforcement is an absolute “must. 
rightfully feel they are being harassed. However, | 
do firmly believe that if we modernize our. traffic 
regulations, make them realistic and give motorists 
adequate and up to date facilities, then we should 
demand their observance and proper use by all. This 
is again a place where your as businessman, espec 
ally through organized citizens’ because of 
1 play a big part night 
now. It should not take aun or years to get tr iftic 


regulations modernized—to make them as uniform as 


the power of organization, ca 


possible to make them sensible for present day con 
ditions. Well, why don’t they do it? What are we 
Walting for 


\ll you have to do today is to get out on 
the road and the chances are that every town you pass 
through has its own set of regulations with its own 
peculiarities. And we know that this holds for most 
of the states too. This makes absolutely no sense. What 
is especially disturbing is that these differences make 
it impossible even for the conscientious motorist. to 
know what he must or must not do, and this very 


definitely contributes toward loose regard or even 


About the Author 


\. FE. Spottke has been vice president of 
Allstate Insurance company since 1952. He 
began his career in 1926 with the National 
Bureau of Casualty Underwriters, 


he was manager of the automotive division 


from 1932 to 1946. In 1946 he 


where 


was named 


a disregard of our traffic regulations ~ the great 
mass of motorists. | think that we as businessmen can 
do a lot to change this. We do not have to be traffic 
experts. Let’s leave the actual doing to those who have 
this responsibility as their public trust, but let us 
demand that action be taken and let us give them our 
wholehearted support when they ‘the necessary 
action. And let's get the people in in our community 
lined up in support by the use of Roach radio and TV. 


Let me, at the risk of repetition, say again that we 
need observation and enforcement. There is nothing 
which will so better driving conditions on any high 
way and add so much to the safety of the motorist as 
an alert traffic officer whose presence is Conspicuous 
and recognized by all. 


The Road Program 


Finally, while Congress has acted on our road pro 
gram, the job now is to expedite it, to get our plant 
where it ought to be for 1956, and especially for 1965 
when we will have at least another 20 million cars 
on our highways. We should help in every way 
possible to inform our citizens and our communities 
of the needs and benefits of the highway program 
of the needs of all sound proposals for construction 
of additional facilities. There will be resistance at 
inany points to some of the details of the program. 
| verybody wants modern highways, but it seems that 
no one wants them running ‘through his backyard. If 
we do not prepare now to pave the way for good 
public acceptance, we may find intolerable delay in 
the completion of this job which at best is ten years 
late. 


Finally, as good citizens, we should give encour 
agement to those who are capable, who are trying 
to do an honest job, so that the vast sum appropriated 
for this work will actually be applied to the task. This 
is the kind of activity with which we should charge 
ourselves, to contribute our bit to make successful in 
the shortest possible time the effort to give our nation 
a road and highway plant that will take us out of the 
horse and buggy age and enable the motorist to use his 
automobile to give him that service and enjoyment 
which he rightfully ought to expect and which we 
hope he will fully realize, toward the end of a greater 
national well being. & 


secretary. Spottke accepted the position of 
vice president and manager of the New 
York office of the Massachusetts Bonding 
and Insurance Company in 1948. Two years 
later he joined Continental Casualty 
Company as vice president and director. 
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Patents and Developments 


Lubricating Grease of Synthetic Oil 
And a Complex Thickener 

The following is an example of a grease prepared in 
accordance with U. S. Patent 2,750,341 issued to Esso 
Research-Engineering: 

A complex ester oil of moderately high lubricating 
viscosity at ordinary temperatures, was prepared by 
coesterifyi ing sebacic acid and glycol, using a mono- 
hydric alcohol to complete the esterification. One mol 
of glycol and two mols of dibasic acid were used, 
along with two mols of monohydric alcohol such as 
the Commercial alcohol mixture derived from coco- 
nut oil and sold under the trade name “Lorol B.”! This 
ester was thickened to a grease consistency by t using 
15°, of a one-to-one mol ratio lithium acetate lithium 
soap complex. The on 3 was a “Hydrofolate,” being 
derived from “Hydrofol Acids 54,” or commercial 
substantially saturated hydrogenated fish oil acids 
which have the general average chain length and 
chemical properties of stearic acid. The dry soap-salt 
compound or complex and the complex ester were 
mixed together and heated with continuous stirring 
to a temperature of about 500°F., or until all soap- 
salt complex had melted. The molten grease was then 
cooled without stirring. It had a smooth buttery ap- 


pearance, with an unworked penetration value of 200 
mm./10 in the ASTM penetrometer, When on 
60 strokes in the Standard ASTM grease worker, 
showed a penetration value of 220 mm./10. It was 
still stable after working 100,000 strokes in the grease 
worker. Its dropping point was 408 FF. and it showed 
no water solubility. 

Instead of using the complex ester described above 

as the only oil ingredient, a part of such ester may be 
replaced by an ordinary simple diester of dibasic acid 
such as di-2-ethyl-hexyl sebacate or adipate. In any 
case, however, the latter simple ester should not ex- 
ceed in quantity the amount of complex ester in the 
oil blend. It is desirable also to add an oxidation in- 
hibitor, for example 1° by weight, based on the total 
composition, of phenothiazine. A grease prepared as 
just described was found to have a dropping point of 
440°F., a worked penetration of 200 mm./10 after 60 
strokes, complete stability after 100,000 strokes, and 
just a bare trace of water solubility. 


'TLorol B” Per cent 
Cio alcohol 
Cie alcohol 46 
Ci4 alcohol 24 
Cie alcohol 10 
Cys alcohol 17 


A COMPLETE line of stock 
oils, quickly available to 
you through strategically 


located warehouses, termi- 
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nal facilities, and refiner- 
ies in 31 states from Maine 
to New Mexico. Also qual- 


ity petrolatums. 


GULF OIL CORPORATION 


GULF REFINING COMPANY 
2927 GULF BUILDING 
PITTSBURGH 30, PA. 
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Averave number of carbon atoms—13.5. See U.S. Patent No 
2,560,588 


Rapid Gelling Aluminum Soap 


\ rapid gelling basic aluminum isooctanoate soap 
particularly suitable for flamethrower use, rather than 
for greases, 1s described in US. patent 2,751,283, 1s 
sued to Standard Oil ompany (Indiana). The method 
involves reducing the moisture content of the soap to 
below about 1.5 weight per cent, heat treating the 
soap while contained in a sealed vessel for about 2 
hours at about 285 "F., and preventing the transfer of 
gasiform fluids from the soap during the heat treating 
step 

U. S. Patent 2,751,284 describes a method using 
methyl ethyl ketone or acetone for the dehydration 


Opel ation 


Alkaline Earth Metal Base Greases 


Cireases, being physically gel systems of fluid lubri 
cant and gelling agents, are normally prepared by 
pressure saponification of fat stoc k, followed by de 
hydration of the metal soap, « utback with mineral oil, 
hydration, and reduction to the consistency grade 
desired. The prin ipal characteristics of greases hich 
bear importance as far as manufacture and use are 
concerned, comprise consistency, consistency stability, 
melting or flow point, yield value, the free acid or 
alkali content, and stability in storage and use. Numer 
ous techniques have been developed for both batch 
and continuous methods of grease preparation. How 
ever, these techniques provide for little flexibility in 
the grease Composition for a given type of grease and 

> build around expensive low viscosity index lubri 
an oil fractions. Also, prior methods are applicable 
to those types of grease wherein the attainment of a 
stable gel structure presents little difficulty as, for 
example, aluminum or lithium soap greases. It is gen 
erally considered that it is more difficult to attain good 
texture, high yield values, and stability in the manu 
facture of soda soap, soda-lime soap, and lime-base 
greases than other types of grease. Those processes 
directed to the preparation of lune-base greases re 
quire tedious processing techniques, employing ex 
pensive lubric ating oil stocks, and often depend upon 
expensive additives, as high molecular weight synthetic 
polymers, to attain the desired results. Automotive 
chassis greases have been prepared using Gulf Coast 
type lubric ating oils which are entirely satisfactory 
performance-wise, but the cost of manufacture is high 
and the processing technique often tedious. In addition, 
no flexibility of the Pras esr is attained whereby 
chassis greases can be prepared for use in divergent 
climatic conditions requiring stringent viscosity tem 
perature relationships in the grease using prior meth- 
ods of «manufacture. 


Another difficulty with existing grease manufacture 
processes and compositions is that they are not amen 
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abie to the use of solvent-refined lubricating oils unless 
low viscosity neutral fractions are used, and even then 
the required soft, fine grain texture and compatibility 
with metal soaps is lacking. Solvent refined oils have 
not generally been used in ‘the manufacture of greases, 
especially lime-base greases because of the incompati- 
bility of the oil w ith the lime soaps and the fact that 
the viscosity of the solvent refined oils cannot be 
varied within the broad limits necessary to form 
greases operable under extremes of climatic conditions. 
If ic is artes npted to raise the viscosity index of the 
solvent refined oils by employing blends of solvent 
refined neutral stocks and high viscosity index solvent 
refined bright stocks, the result is a destruction of the 
gel structure of the grease. 

In its U.S. Patent 2,755,248, the Pure Oil company 
states that grease compositions may be prepared using 
solvent refined lubric ating oil stocks by including in 
the formulation substantial portions of solvent extract 
from the solvent refining of lubricating oils. 
formulated accordance with this patent, using the 
techniques described and the compositions disclosed, 
not only eliminate the foregoing difficulties but also 
meet the most exacting specifications. Greases form 
ulated in accordance with this patent do not need 
expensive additives or expensive highly refined lubri 
cating oil bases as a part of the composition in order to 
meet the required viscosity, temperature relationships 
for various climatic conditions, the tackiness and wa 
ter-insolubility required of a chassis lubricant, or the 
flexibility required for economic production. The dia 
gram isa simplified representation of the apparatus em 
ployed and the flow of ingredients in conducting the 
pre ICCSS. 

[he patent contemplates a grease which has a small 
moisture content for use at temperatures up to 150 F., 
under medium pressures and medium speeds and which 
contains a substantial amount of a solvent extract 
from a mineral lubricating oil and a small amount of 
lime-soda soaps. The solvent extracts used are obtained 
during the manufacture of neutral and bright lubricat 
ing oil stocks. 


Csreases 


In a typical operation, desalted crude oil is first 
charged to a distillation unit where straight run gas- 
oline, two grades of naphtha, kerosene, and virgin 
distillate are taken off, leaving a reduced crude residue. 
The reduced crude is continuously charged to a 
vacuum distillation unit where three lubricating oil 
distillates are taken off as side streams, a light distillate 
is taken off as overhead, and a residuum is withdrawn 
from the bottom of the tower. This residuum is 
charged to a propane deasphalting unit wherein pro- 
pane dissolves the desirable lubricating oil constituents 
and leaves the asphaltic materials. A typical vacuum 
residuum charge to the propane deasphalting unit 
may have an API gravity of 12.9°, viscosity SUS at 
210°F. of 1249; flash 585°F., fire 650°F., C.R. of 13.9 
weight per cent and ts black in color. The deasphalted 
oil may have an API gravity of 21.5° to 21.8", visco- 
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sity SUS at 210°F. of 165-175, NPA color 6-7, flash 
575°F., fire 640°F., and C.R. of 1.7-2.0. The deasphalt- 
ed oil and various lubricating oil distillates from the 
reduced crude are separately subjected to solvent ex- 
traction for the separation of non-aromatic from aro- 
matic constituents. The refined oil or “raffinate” from 
such processes is used as blending stocks and the sol- 
vent extract, containing the undesirable aromatic 
constituents, is the material found useful. 


For example a Van Zandt crude oil with an API 
gravity of 33.1 was topped to remove such light frac- 
tions as gasoline, naphtha, kerosene, and a light lubri- 
cating distillate. The vacuum residue was a reaaced 
crude having a viscosity of 1251 SUS at 210°F., 
per cent sulfur, and an API gravity of 12.6. After pro- 
pane deasphalting, the oil had a viscosity of 174 
SUS at 210°F. and an API gravity of 21.7. This de- 
asphalted oil was treated w ith phenol to produce a 
raffinate from which an aviation lubricating oil may be 
produced. The extract phase from this phenol treat- 
ment is ready for use in preparing greases in accord- 
ance with this patent. 


By using solvent extracts in substantial quantity in 
grease Compositions, the processing technique ts simphi- 
fied and the resulting products display the desired 
viscosity ‘temperature relationships, pass the commer- 
cial requirements of consistency stability, display the 


MARCH, 1957 


here’s 
why: 


TONS OF BENTONE* 34 SOLD 


BAROID DIVISION 
NATIONAL LEAD COMPANY 


. BOX 1675 


HOUSTON, TEXAS 


required characteristics of pumpability, tackiness, and 
require less metal soap in the composition to give a 
good grease consistency. Furthermore, greases prepar 
ed are adhesive to metal parts, water -insoluble, and 
provide excellent lubrication at temperatures up to 
150°F. or as low as —30°F. 

The following formula sets forth the general limits 
of the ingredients of the new grease. Grease compo- 
sitions prepared in accordance with this patent may 
be of any consistency from 0 (worked penetration 
355-385) to § (worked penetration 130-160). 


Percent by weight 


Fatty acids . 8-9 
Hydrated lime 1.5-1.7 
Caustic 
Solvent extract 60-65 
Mineral oil 24-30 
Water . ().2-.35 


specific example of grease composition com- 
pounded in accordance with this invention comprises: 


Animal fatty acids 8.40 
Hydrated lime . 1.60 
Sodium hydroxide . . 0.06 
Phenol extract from bright stock mfr 62.77 
Neutral lubricating oil 26.89 
Water 0.28 


Continued on page 34 
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we your Greases top perfor 
| 


Because many characteristics of good greases depend upon 
their fatty components, Emery Fatty Acids are manufactured 
to give you the top performance you seek .. . yet at a low 
processing cost. 

Compare and you will see that all Emery Fatty Acids are more 
stable to oxidation . . . possess a high resistance to rancidity 
and yellowing ... contain a low ash and unsaponifiable con- 
tent. And their uniformity from batch to batch keeps processing 
costs low by minimizing formula changes and consistency 


adjustments. 
Since each characteristic has an important influence on your 
final quality, you buy with assurance when you specify an 


Emery Fatty Acid. 


In addition to higher quality and better yields, Emery Animal 
Fatty Acids offer these other advantages over natural tallow 
and fats... 


and 1) consistent composition for uniform performance, 


Sodium-Base Greases..,... 2) high-stability, 
3) lighter, more uniform color, 


4) high reactive content for greater yield, and 
5) faster saponification for quicker kettle turnover. 


for Lithium Base Greases... 


Hyfacs® Hydrogenated Castor Oil and 12-Hydroxystearic 
Acid are excellent performance-wise and dollar-wise for multi- 
purpose greases. Their uniformity minimizes consistency ad- 
justments, and their high quality and low moisture content 


provides maximum hydroxyl content. 
Other Hyfac Tallow and Fish Fatty Acids and Glycerides 


furnish a range of compositions for latitude in compounding 


all types of multi-purpose greases. 


| 
rt 
| 
for Calcium 

| 


for Aluminum Base Greases... 


Aluminum stearates made from Emersol® Stearic 


Acids are exceptionally high in quality. In process- 


ing, their excellent color stability permits the eco- > for Synthetic Lubricants 
nomies of bulk handling and their uniformity 


enables consistent manufacturing procedures. a3 and Greases... 


Grease compounders too like these stearates, since 


they possess 1) uniform color, 2) superior resist- for synthetic lubricants and greases offer 


ance to oxidation, rancidity and yellowing, and 3) outstanding viscosity-temperature | char- 


consistent composition for uniform performance. «acteristics, excellent oxidation and ther- 


Finished greases are of top quality and possess Sf mal stability, low sludging and coking 


excellent stability. Me tendencies and excellent lubric ity. They 
Other Emery solid acids with different ratios of Be mect a wide range of military and civilian 
palmitic, stearic, and higher molecular weight ‘ B) requirements, as outlined in Technical 
acids are available also for special grease formula- fe Bulletin No, 409, available from the 


tions, to add special properties. 


Organic Chemical Sales Dept. 


New York © Philedeiphia Lowell, Mon, 
Chicago Sen Francisco * Cleveland 
Ecciestone Chemical Co., Detroit 


Wearshouse stocks also in $1. Lovis, Buffalo, 
Baltimore and Los Angeles 


“Emery Industries, Inc., Corew Tower, Cincinnati 2, Ohio Export: Corew Tower, Cincinnoti 2, Ohio 


for All Greases... 


For specific information and selection 


’ assistance on fatty acids and derivatives for 
Emery’s complete line of fatty acids offers maxi- ae 
greases, answers to problems involving 
mum selection to achieve almost any combination 
ct ages i ‘al fatty materials, or samples of any Emery 
of characteristics for compounding special greases ee 


for specific applications, or for any greases in- EE Dept. £-3, Carew Tower, Cincinnati 2, Ohio 


volving fatty constituents 


4 
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ps 
: 


Ihe grease of the above formula shows the follow- 
ing characteristics and tests 


Soda soap 


perc ent 0.8 


Lime soap do . 90 
Mineral oi! do 9.0 
Free acid do 00 
Free alkali do 03 
Unworked consistency (A.S.1T.M.) 294 
Worked consistency (A.S.1.M.) 290 
Apparent viscosity in poises at 77°F. with 
rates of shear (sec. —'): 
10 720 
100 162 
1 000 53 
10,000 2 


Consistency stability Good 

In the accompanying diagram lubricating oil stock 
is introduced to lime-slurry mixer | by means of line 
2. Mixer 1 is fitted with stirrer 3 and valve 4 control- 
ling the flow of slurry to pump §. Pump 5 is connected 
ty dispersion and recirculating system 6, comprising 
eductor 7, by-pass 4, disperser 9, and recycle line 10 
Line 11 serves as a take-off for completed slurry con 
veying it to reaction kettle 12, fitted with stirrer 13 


and caustic inlet 14 


Halogenated Hydrocarbon-Treated Greases 
Conventional lubricating greases consists primarily 
of lubricating oil thickened to a more or less firm and 
solid consistency with a soap which has limited solu 
bility in the oil, In general, hardness or “consistency” 
increases with soap content. blectron photomicro 
graphs of some of such greases show that the soap Is 
commonly of retic ulate or fibrous construction, hold 
ing the oil ina solid “structure.” Various means have 
been devised to modify the soap structure, e. g. by 
mixing different kinds of soaps, by homogenization or 


severe mechanical working, by forming a complex of 
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the soap with a salt of lower molecular weight, etc. 
Greases of various properties have been so produced, 
some of them giving satisfactory performance at un- 
usually high temperatures and having physical or 
structural stability, etc. It should be emphasized that 
these prior treatments and modifications have dealt 
largely with the soap structure and have not particu- 
larly affected the oil. In these ways the consistency of 


the grease under various conditions has been affected. 


In U. S. Patent 2,755,249 issued to Esso Research 
and Engineering Company, there is described a proc- 
ess which is considered to be a departure from pre- 
vious efforts to improve grease structure in that it 
tends to change the character of the oil itself. It should 
be noted that grease lubrication has long proceeded 
upon the general theory that the oil in the grease ac- 
complishes most of the actual lubrication and hence 
should be of such viscosity, viscosity index, etc., as 
would be used for liquid lubrication of the same parts 
if liquid lubrication were feasible. (Greases usually 
are employ ed only where leakage, dirt, and related 
considerations make the use of a liquid lubricant im- 
practical.) Hence the prior art has assumed that the 
oil in a grease should be unmodified; therefore, any 
improvements in consistency, structure, should be 
obtained by modification of the soap. 

According to the patent, a cony entionally prepared 
lubricating grease, for example a soda base grease 
composed primarily of mineral base lubricating oil 
containing about § to 30 or 40 by weight of soda 
soap of higher fatty acids (in the Cy, to Cy, range, 
usually around Cy, to Cy» or so), is modified by heat- 
ing it with a highly halogenated lower paraffin. Car- 
bon tetrachloride is the preferred treating agent though 
tetrabromide may be used. Hexachlorethane or hexa- 
bromethane may also be used, or monochlor-tribromo-, 
di-chlor-dibromo-, or trichlor-monobromo-methane. 


While the exact mechanism of the reaction is not 
fully understood it is believed the reaction results in a 
loose condensation of the molecules of the oil in the 
grease, greatly increasing its consistency for a given 
soap content. The effect superficially is much like the 
effect of using a very viscous oil instead of the normal- 
ly used lubricating oil. In use, however, the hardened 
grease resulting from the treatment with the halo- 
paraffin, has the usual lubricating properties of the 
lighter oil. The net effect is to achieve the production 
of a relatively very firm and hard grease, ¢.g., a block 
grease containing only those proportions of soap 


normally used for the softer greases. Since the treat- 
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ment of the present invention 1s accompanied by 
evolution of the dry hydrohalide, it is believed that a 
reaction proceeds about as indicated: 


(or C.X,) —> 


where X is a halogen, preferably chlorine. 

Hence the oil is very appreciably thic kened but the 
grease structure, or the physic al structure of its nor- 
mally liquid component, is not so stable but what it 

can break down to some extent, on contact with the 

metal surfaces to be lubricated (which are commonly 
at elevated temperature) to give the lubricating prop- 
erties of the usual lighter oils. 


Example | 


A soda base grease containing about 28). by weight 
of the soda soap of rapeseed ‘oil and about 72°. of 
mineral base lubricating oil of about 500 S.S.U. viscos- 
ity at 210°F. was tested in the Standard A.S.T.M. 
grease penetrometer and found to have a penetration 
value of 200 mm./10. This is a grease of about medium 
hardness. 

100 grams of the grease just described was heated to 
310°C. and stirred with three grams of carbon tet- 
rachloride for one hour. The reaction was carried out 


Located at Harvey, Illinois, is one of the most extensive installations of its kind 


important part of Sinclair's investment in the future. Here is where Sinclair 
engineers and chemists work to develop new products and improve the quality 
of existing ones. At these famous laboratories were developed the Sinclair 
lubricants now solving difficult problems in all branches of industry. If you have 
a special lubrication problem, write today to Sinclair Refining Company, 
Technical Service Division, 600 Fifth Avenue, New York 


SINCLAIR REFINING COMPANY 


MARCH, 1957 


20, N.Y. 


in a three necked flask fitted with a reflux condenser, 
water cooled. At about 300°C. the carbon. tetra- 
chloride, considered very imert at ordinary tempera- 
tures, began to react w ith the grease. The reaction 
liberated “hydrogen chloride as a dry gas. At the end 
of the reaction the grease was found to be free of car 
bon tetrachloride. It had no measurable residual acid- 
ity. 

The reaction may be conducted at normal pressure, 
using a reflux system, at temperatures of about 300 to 
350°C. If pressure is used the reaction may be car- 
ried out at 200° to 350°C. The time of reaction may 
vary from 10 minutes to 10 hours, 1§ minutes to an 
hour being preferred. Reaction should be reasonably 
complete. 


Example II 
100g. conventional grease as in xample 
3g. -chloromethy! ethyl ether 
The mixture was heated to a temperature of 300 to 
310°C. for 15 minutes in a steel bomb under pressure. 
The final product was brown in color and hard. Physi 
cal properties of the final grease 
Penetration 
Unworked 28 mim. 10. 
Worked 75 10. 
Dropping point ...500°F, 
Product very water soluble. 


SINCLAIR PRODUCES 
OVER 500 SPECIALIZED 
LUBRICANTS 


in the world —Sinclair Research Laboratories. These facilities are an for 


TURBINES 
DIESEL ENGINES 
PLANT MACHINERY 
METAL WORKING 


AUTOMOTIVE EQUIPMENT 
and many other applications 


for LUBRICANTS 
Where Sinclair Research Solves Lubrication Problems For Industry 


Wide Temperature Range Alkali Metal Greases 
Containing Excess Alkali Metal Hydroxide 


U.S. Patent 2,755,256, issued to the Texas company, 
relates to ball and roller bearing greases which are 
characterized by high dropping points and outstand- 
ing performance over a wide temperature range. The 
novel alkali metal greases are suitable for operation at 
and as high as 500°F. 
and upwards, and they result from elevated tempera 
ture digestion of a mixture comprising mineral oil al- 


temperatures as low as —20°F. 


kali metal soaps ota 
critical amount of excess alkali metal 
hydroxide. The critical factors in the production of the 
greases are the critical quantity of excess alkali metal 
hydroxide present during the high temperature di 


fatty material of prescribed com 
position, and 


gestion, the composition of the fatty material from 
which the alkali metal soaps are formed, the tempera 
ture and duration of the digestion. 


The greases of this patent are prepared by digest 
ing at a temperature of 480 to S50°F, for a period of 
> to § hours a dehydrated reaction mixture comprising 
1§ to 25 per cent alkali metal soaps of a fatty material 
having an iodine number of at least 90, 60 to 80 per 
cent mineral oil and 1.3 to 2.3 per cent alkali metal hy 
droxide. After digestion at the presc ribed temperature, 
the grease is stirred down to a temperature of about 
Additives 
comprising 1 to 10 per cent of the total grease com 
position may be added during the cooling of the grease 
after the elevated temperature digestion. 


200°K. at which temperature it ts drawn. 


Phe alkali metal greases produced are characterized 
by dropping points over 500 IF. and possess good low 
temperature torque properties so that they are prop- 
erly classified as wide temperature range ball and roller 
bearing yreases. The low temperature properties of 
the grease produced can be improved by mulling. An 
improvement of LO°k. in the low temperature prop- 
erties results from milling the drawn grease 


Accordingly, it is recommended that the greases of 
this patent be mulled if they are to be utilized in lubri 
cation where low temperatures are encountered. 


Vhese alkali metal greases are claimed to be impor 
tant additions to the field of commercial greases. The 
high dropping points and good low temperature 
rorque properties adapt them for use over a wide 
temperature range The sodium base greases are par- 
ticularly useful) commercial vreases, being buttery 


type greases with drop ping points over 500° 


Soap-forming materials possessing a substantial ole- 
fin content are required for the formation of the al- 
kali metal greases, Phe soap-forming stoc k, which can 
be soap forming fatty acids, fatty esters of mixtures 
thereof, should possess an iodine number of at least 
90 and preferably between 90 and 130. 


\ particularly preferred soap-forming material com 
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prises a mixture of menhaden oil and hydrogenated fish 
oil fatty acids, which latter are commercially known 
as Snodotte acids. A 3 to | menhaden oil-Snodotte acid 
mixture having an iodine value of approximately 110 
has proven particularly useful as a soap-forming stock. 


The soap-forming material of this patent is em- 
ployed in such amounts that the alkali metal soap con- 
tent of the final grease composition comprises ap- 
proximately 15 to 25 per cent of the total grease com- 
position. Ordinarily the we 4 content of the grease is 
within the range of 18 to 22 2 per cent. 


The concentration of excess alkali metal hydroxide 
present during the elevated temperature digestion is 
critical and lies in a very small range. It is necessary to 
maintain concentration of excess alkali between the 
ranges of 1.3 and 2.3 per cent of the final calculated 
composition of the grease in order to produce a high 
dropping point grease. If the excess alkali metal hy- 
droxide concentration is below or above the pre- 
scribed range, there is a significant lowering of the 
dropping point of the product grease. 


It has been discovered that the viscosity of the 
paraffinic mineral oil determines what is the optimum 
amount of excess alkali metal hydroxide to be used. 
When more viscous paraffinic mineral oils, for ex- 
ample, SAE grade 30 or 40, are employed in formu- 
lating the grease, best results from the viewpoint of 
dropping point are obtained if the excess alkali metal 
hydroxide concentration is in the range of 1.4 to 1.6 
weight per cent w hereas with less viscous paraffinic 
mineral oils, such as SAE grade 10 to 20 oils, optimum 
results from the view point of product quality are ob- 
tained if the excess alkali metal hydroxide concentra- 
tion is in the range of 1.7 to 2.1 w cight per cent. How- 
ever, regardless of the viscosity of the paraffinic min- 
eral oil “employed, the total amount of excess alkali 
metal hydroxide falls within the prescribed range of 
1.3 to 2.3 weight per cent of the final calculated grease 
composition. 


The excess alkali metal hydroxide may be added 
either in its entirety prior to elevated temperature di- 
gestion of the grease mixture or in two separate frac- 
tions with the major fraction being introduced prior 
to digestion and a minor fraction being added during 
the stirred cooling of the grease. The entire excess 
alkali metal hydroxide or the major fraction thereof 
is added to the grease muxture together with the stoich- 
iometric quantity required to saponify the soap-form 
ing material. The split feed incorporation of the excess 
alkali metal hydroxide is the preferred procedure and 
produces a grease having superior high temperature 
properties. In the split feed addition of excess alkali, 
approximately 60 to 80 per cent of the total excess 
alkali metal hydroxide is added together with stoichio- 
metric quantity of alkali required for neutralization 
of the soap- forming material; the remaining 20 to 40 
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per cent of total excess alkali is added during the 
stirred cooling of the grease at a temperature of about 
300°F. A saturated aqueous solution of alkali metal 
hydroxide serves as the means of introducing the ex- 
cess alkali and the stoichiometric alkali required for 
saponification of the soap- forming material. 


The greases may be prepared from all alkali metal 
hydroxides and the resulting greases are char: acterized 
by wide temperature range properties. Sodium and 
lithium base greases possess exceptionally high drop- 
ping points and good low temperature torque prop- 
erties. 


The temperature and duration of the digestion of 
the mineral oil, alkali metal soaps and excess caustic arc 
also decisive in determining the oe of the grease. 
The digestion must be effected at temperatures be- 
tween 480 and 550 EF. to produce ¢ greases characterized 
by dropping points over 500°. and good low tem- 
perature torque properties. A temperature between 
S00 and 550°. is particularly for the di- 
gestion. A digestion period of 2!) to 5 hours ts pre 
scribed but digestion tines of 3 to 4 sae have proven 
particularly advantageous. 


After the clevated temperature digestion, the grease 
is cooled with stirring to a temperature of about 
200°F. at which temperature it ts drawn, It ts unpor- 
tant to stir the grease during the cooling period to 
prevent it from becoming stiff during a phase change 
which occurs at about 350°F. It has been discovered 
that cooling the grease kettle at a rate of 50 to 60 nd 
per hour while the grease ts stirred down to 200°F, 
sults in superior products. \dvantageously, the grease 
is screened through 60 mesh screens during the draw 
Ing operation, 


Milling of the drawn greases produces a harder 
product. For example, a NLGI No. 2 grade grease can 
be converted to a No. 3 or No. 4 gt ade grease by mull 
ing. In addition, milling effects approximately a 10°F 
improvement in low temperature torque properties of 
the grease Composition. 


Various additives are blended into the grease after 
the elevated temperature digestion of the saponified, 
dehydrated mixture. For example, diphenylamine, an 
oxidation inhibitor, may be blended into the grease at 
a temperature of about 220 to 250° Fb. during the stirred 
cooling of the grease. Aluminum stearate, which im 


Built into this modern high production 
Jayhawk Mill are the features you 
have always wanted: 
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POWER to handle any material, and 
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parts water resistance, is added at about 500°F. or at 
the end of elevated temperature ya Ordinarily 
the final grease composition contains 0.5 to 3 weight 
per cent diphenylamine and 3 to weight per cent 


aluminum stearate. 


Poly (Siloxyglycol) Grease Compositions 


In recent years, careful studies have been made of 
numerous synthetic oils to replace in whole or in part 
the petroleum base oils in the preparation of grease 
compositions. It has been realized that petroleum base 
oils have numerous deficiencies, such as viscosity in 
dices lower than desired for present operating con- 
ditions in high speed bearings. I hus, petroleum oils 
which are suitable at low temperatures are too vola- 
tile at high temperatures, and vice versa, petroleum oil 
having high viscosities at high temperatures become 
too stifl and too resistant to flow at low temperatures. 
Other disadvant: ves of petroleum base oils include 
high pour points, high volatility, ete. 

Numerous synthetic oils have been prepared to satis 
fy certain requirements in the lubrication field. For 
example, polyether synthetic base oils normally are 
useful at temperatures lower and higher than can be 
had with mineral base oils. However, polyether oils 
inherently are readily sus« eptible to oxidation at high 
temperatures - 400 I.) and they become too VIS 
cous at such low temperatures as —100° 

Other synthetic oils (¢.g., poly (siloxane) base oils) 
have been prepared to rectify the disadvantages of 
Although the 


svnthetic base oils such as poly (siloxane) base oils 


such oils as exemplified heremabove. 


have high viscosity indices, low pour points, low 
volatility, high heat stability, ete., they are too expen 
sive for general use in the lubrication field. The high 
cost of such base oils having these desirable proper 
tics has been a barrier for their use in the preparation 
of greases adaptable for general service lubrication 


Present day vreases must be able to lubricate effec 


tively under conditions of high temperature, that 1s, 


temperatures considerably in excess of 400°F., and, 
in certain instances, in the range of 500 ., and under 
conditions of low temperature, such as —100°K. In 
the high temperature range greases, numerous military 
and industrial grease specifications describe greases 
having drop ping points of about 400° F. as a minimum. 
Vhis need for high temperature greases, for example, 
is the result of increased speeds of gears, bearings, and 
other moving parts 

Ihe continuing trend to manufacture automobiles 
with lower centers of ut avity has made it necessary to 
use sinaller gears, particularly in such gear assemblies 
as the differentials and transmissions. The smaller gears 
thus used move at greater speeds and have consider 
ably greater pressures exerted upon them per unit 
area than the older type gear assemblies. Thus, ma 
chines having higher loads on bearings and gears along 
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with greater speeds, require grease compositions which 
will function at higher temperatures than heretofore. 

According to U.S. Patent 2,756,212 issued to Cali- 
fornia Research Corporation, it has been discovered 
that highly useful grease compositions which are plas- 
tic at low temperatures, have excellent heat stability, 
have low volatility, etc., can be obtained at lower cost 
than heretofore possible. Such grease compositions are 
prepared by incorporating a grease thickening agent 
ina poly (siloxy glycol) base oil, which ts a polymeric 
product obtained from a dihydric alcohol and a di- 
alkyl dihalosilane. These grease compositions com- 
prise a major proportion of a poly (siloxyglycol) base 
oil, and a sufficient amount of a grease thickening 
agent to thicken the oil to the consistency of a grease. 
They may contain minor amounts of other base oils 
(e.g. synthetic ester type oils) blendable with the 
poly (siloxyglycol) oils. 


Phe poly (siloxyglycol) base oils produced by the 
reaction of dihydric alcohols with dialky| dihalosi- 
lanes are linear polymers of the formula: 


R, 
HO(—Si-O-R-—O),H 
| 
R., 


wherein Ry and R, represent monovalent organic rad- 
icals, R represents a divalent organic radical, and 
represents the number of units in the polymeric com- 
pound. 

R, and R,, the monovalent organic radicals, each 
contain a total of from 1 to 6 aliphatic carbon atoms. 
Thus, R, and Ry can be aliphatic radicals or alkyl- 
substituted aromatic radicals. Although R, and R. 
may be similar or dissimilar, it is preferred that at 
least one of these monovalent radicals is an aliphatic 
radical. Thus, R, and Rs can both be similar or dis- 
simular aliphatic radicals. However, when one of these 
monovalent radicals is an aliphatic-substituted pheny! 
group, the other monovalent organic radical ts pref- 
erably an aliphatic radical. Examples of R, and R. 
monovalent organic radicals include radicals derived 
from ethane, methane, propane, isopropane, butane, 
isobutane, tert-butane, pentane, isopentane, neopen- 
tane, hexane, isohexane, benzene, toluene, etc. 

The R of the above formula is a divalent organic 
radical containing a total of from 2 to 12> carbon 
atoms; a total of 2 to & carbon atoms being preferred. 
The R= divalent organic radical includes straight- 
chained and branch-chained radicals. It ts especially 
preferred that R be a br anch-chained divalent organic 
radical containing from 3 to & carbon atoms. Ex 
amples of R radicals include the divalent radicals ob- 
tained by removing the hydroxy groups from the fol- 
lowing dihydric alcohols: ethylene glycol, propylene 
glycol; 2 2, 3-butanediol; 2, 3- pent: anediol; 2 2, +-pentane- 
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diol; 2-methyl-1, 3-butanediol; 2-methyl-2, 4-butane- 
diol; 2-methyl-3, 4+-butanediol,; 1, 8-octanediol; i, 
decanediol; 1, 12-dodecanediol, etc. 

As noted above, the n of the above formula repre- 
sents the number of monomeric units which are pres- 
ent in the polymer. The number representing mono- 
meric units is of such value that the molecular weight 
of the polymeric compound is from 240 to 5000; with 
the preferred molecular weight ranging from 350 to 
3500. 

Thickening agents which can be used to thicken the 
base oils set forth above include the following: 

Metal soaps of fatty acids, such as the monovalent 
and poly valent metal soaps of fatty acids containing 
from & to 30 carbon atoms, €.g., sodium stearate, so- 
dium oleate, calcium oleate, aluminum oleate, barium 
stearate, strontium stearate, etc.; 

Complex basic aluminum soaps, ¢.g., aluminum 
benzoate stearate, as described in U.S. Patent 2,599,553. 

Phenylene diamides, e.g., N, N’-acetyl steroy|-p- 
phenylene diamine, as described in Patent No, 2,698,- 
300; 

Acyl ureas, ¢.g., octadecanoy! urea, as described in 
Patent No. 2,709,157 

Polyamides, that is polyamides produced from 
amines and dibasic acid (e.g., from hexamethylene 
diamine and sebacic acid). 


A metal salt of a polyamic acid. 

Silica, and other thickening agents. 

The thickening agents may be used in the poly - 
meric base oil described hereinabove in amounts of 
from about 15°. to about 25”... If it is desired to thick- 
en oils to such consistency that they may be used as 
filter oils, the amount of thickening agents may be re- 
‘duced to as low as 5”, by weight. 

The new base oils are prepared by reacting a di 
alkyl dihalosilane (e.g., dimethyldichlorosilane) with a 
glycol (e.g., ethylene glycol) alone or in the pres 
ence of a base (e.g., pyridine). 


Example 


130 grams of dimethyl dichlorosilane was slowly 
added to a mixture of 76 grams of propylene glycol in 
ISX grams of pyridine at temperatures ranging from 
§0-60 C. After the reaction mixture had been washed 
with water and dried, it was rectified to 300°F. at ab 
solute pressure of 10 mm. of mercury. The reaction 
product (poly (dimethyl siloxy propy lene gly col) ) 
remaining contained 34.2”. silicon. 

4.3 grams of the reaction product obtained above 
was thickened to the consistency of the grease with 
0.5 gram of silica. The product was a smooth, trans 
lucent grease which showed a wear of only 0.058 mim. 
in a 4-ball wear test machine over a period of 0.5 hour 
at a temperature of 200°F. and a pressure of 22 pS. 

The stability of the base oils herein in grease com 
positions was determined according to a thin film test 
procedure. This test measures the stability of grease 
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compositions, particularly the retention of pliability 
and the resistance to deterioration under exposure of 
a thin film to high temperatures. The test also indi- 
cates other grease characteristics such as tendency to 
bleed, flake (some greases although soft and greasy, 
crack and flake) and tendency to become tacky. This 
test is performed as follows: 

The grease to be tested is coated on a metal strip. 
The grease coating is of uniform dimension; 1/32 in. 
thick, 7% in. wide and 2!) in. long. This grease sample 
is then placed in an oven at 300°F, and observed at 
periodic intervals until the sample loses its grease 
like characteristics. 

When 0.1 gram of an organo selenide and 0.1 gram 
of N, N’di-a-naphthyl-p-pheny lenediamine had been 
added to the grease above, the grease Composition still 
retained its grease characteristics after a test period 
of 900 hours, at which time the grease sample stall had 
grease-like characteristics, that is, the test sample after 
this time had not become hard or brittle. * 
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CUSTOM-MADE 
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SPECIFICATIONS! 


LUBRICANTS 
and COMPOUNDS 


American Lubricants is an 
independent wholesale 
and industrial producer 
with new, modern, en- 
larged facilities to manu- 
facture and package your 


products. 


AMERICAN 
LUBRICANTS 


— 


Independent Wholesale and Industrial Producers 


1575 CLINTON ST., 
BUFFALO 6, N. Y. 


Since 1922 


National Lead’s Finlayson 
Heads Bentone Sales 


Jaroid Division, National 


Lead company, 


has 


announced the appointment of C. M. Finlayson as 


manager of Bentone sales, effective January 1, 


1957. 


Mr. Finlayson joined Baroid in 1946 and worked 
in the Mellon Institute on the development of Ben- 
tone. He has since been engaged in marketing Ben- 


tone products. Presently 


residing 


in’ Fredonia, 


Pennsylvania, Mr. Finlayson will join the Baroid 
veneral offices at Houston in the early spring. 


Morava Ascends to 
Presidency, U. S. Steel 
Supply Division 

\ppointment of John Hl. Morava 
as president of United States Steel 
supply division of the United States 
Steel corporation, effective Febru- 
ary 1, was announced by Clifford 
I. Hood, president of United States 
Steel. The supply division 
chandizes a wide 
produc ts through its eighteen warc 
houses throughout the country. 

In the Southwest, U. S. steel sup 
ply warehouses are located in Hous- 


mer 


variety of steel 


ton and Dallas. 

Mir. Morava 
Worthington 
nade president of the Columbia 
Cieneva steel division in San Fran 
He his new post 
from the position of manager of 
United States Steel's Chi 
Cayo district sales office. 


E. J. Griffin Dies; 
Was Shell Executive 


I. J. Griffin, sales assistant to the 
vice president of Shell Oil com 
pany's West Coast marketing di 
vision, died February | in the San 
Rafael, Calif., hospital after a brief 

Ciriffin, 48, was a native of Butte, 
\lontana. After attending \lontana 
State School of Mines and the Uni 
versity of Washington, he joined 
Shell Butte in 1930. later 
served as division sales manager in 
Salt Lake City and Los Angeles. 


Leshe B. 
recently 


suc ceeds 


who was 


CISCO, moves to 


sales of 


During World War II he 
a captain in the Army transporta 
tion corps in charge of gasoline 


Was 


supplies for all ground forces in the 
Furopean Theatre. 


In 1949 Griffin was made assist 
ant to the general sales inanager in 
San Francisco. In 1951 he was pro- 
moted to the post of manager of 
the Cleveland, Ohio, marketing di- 
vision, and in 1954 he was made as- 
sistant to the marketing vice presi- 
dent in New York. He was ap- 
pointed to his most recent position 
in 1955, 


Bray Oil Names Connelly 
Division Sales Manager 


The appointment of Robert F. 
Connelly manager of the 
aircraft. and chemical division of 
Bray Oil company is announced 
by Dr. Ulric B. Bray, general man- 
ager. He will serve as a specialist 
in lubrication, corrosion, and hy 


as sales 


LET US MODERNIZE 
YOUR PLANT 


C. W. NOFSINGER CO. 


Petroleum and 
Chemical Engineers 


906 GRAND AVENUE 
KANSAS CITY 6, MO. 


“In Engineering it's the 
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draulics engineering and sales un- 
der Clarence L. Haserot, general 
sales manager. 

Mr. Connelly obtained his B. S. 
degree from the California Insti- 
tute of Technology: he is secre- 
tary-treasurer of the Los Angeles 
section of the American Society of 
Lubrication Engineers, a member 
of the National Association of Cor- 
rosion Engineers, the Society of 
Aircraft Materials and Process En- 
gineers, the American Chemical So 
ciety, and the American Institute 
of Chemists. 

Mr. Connelly served as research 
chemist for the Bray Oil company 
developing lubricants, hydraulic 
fluids, corrosion preventives 
over a period of four years. He re- 
turns to Bray after association with 
the organic chemical department 
of Emery Industries, Inc., Cincin 
nati, Ohio. 


Acheson 
Elects 
Clarke 
Vice 


President 


Because of the rapid expansion of 
Furopean industrial production, 
which has greatly increased the de 
mand for its products abroad, 
Acheson Industries, Inc., New 
York, has created a new position, 
vice-president: in charge of Furo- 
pean operations. kdwin G. Clarke, 
formerly managing director of 
Acheson's British affiliate, Acheson 
Colloids, Ltd., has been elected to 
the new post, Howard A. Ache 
son, president, has announced. Mr. 
Clarke, who has played an port- 
ant part in the growth of the Brit- 
ish and European business, has also 
been elected a director of Acheson 
Industries, Inc. 

Acheson Industries, Inc., is the 
parent organization for a number 
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of subsidiaries which already oper- 


ate both in the U.S. and Europe. 


In the United States, Acheson Col- 
loids C company Division, Port Hu 


ron, Michigan, manufactures ‘dag’ 
brand colloidal dispersions — of 


graphite, copper, molybdenum di- 
sulfide, mica, vermiculite and zinc 
oxide, in a wide range of liquid car 
riers. Other units of Acheson In 


CENTURY BRAND 


dustries, Inc., in the United States 


include: Acheson Dispersed Pig 
ments Co., Philadelphia, Pa., pro 
ducers of ink bases, special purpose 
inks, and dispersions of carbon 
black and pigments for the plastics 
industry; and Gredag, Ine., Niag 
ara Falls, N. which markets 
graphited and specialty 


Continued on page 42 


Century Brand Stearic Acid Beads 


beaded fatty acids and 
glycerides are dust-free 


Customers report that they prefer to use Century Brand beaded 
fatty acids and glycerides. Beads do not break during handling or ship- 
ment to create nuisance dust that can cause emplcyee discomfort and 


plant clean-up problems. 


Century Brand fatty acids are made in every grade required by 
industry. The quality of each grade is carefully maintained to assure 
that no customer will receive off-grade materials. Harchem Division 
can supply Century Brand fatty acids in any desired quantities at 


competitive prices. 


Ask for a free sample of the Century Brand beaded fatty acids 
suited for your application. Your requests will be answered promptly. 


— 


_HARCHEM DIVISION 


WALLACE & TIERNAN INC 


CENTURY BRAND 


(SUCCESBOR TO WC HARDESTY CO inc) 
25 MAIN STREET GELLEVILLE @ NEW JENnGEY 
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ASLE Appoints C. L. Willey 
Executive Secretary 


Ihe board of directors of the 
American Society of Lubrication 
Inyineers announce the appoint 
ment of Mr. Calvert L. Willey as 
administrative secretary for the so 
ciety 

Mr. Willey 
ciated with the National Society of 
Professional Engineers as assistant 


was formerly asso 


to the executive director. 


\ business and public administra 
tion graduate of the University of 
Maryland, Mr. Willey served with 
the U. S. Navy for six years as a 
general line officer. Upon release 
to inactive duty in 1952 he assumed 
a position with a management con 
sulting firm engaged ina naval pe 
sonnel research contract for the 
Office of Naval Research, Depart 
ment of the Navy. 


FATTY ACIDS 


ESPECIALLY FOR 
GREASE MAKERS 


STEARIC ACID 
OLEIC ACID 
RED OIL 


HYDROGENATED 
FATTY ACIDS 


HYDROGENATED 
GLYCERIDES 


GLYCERINE 
STEARINE PITCH 


DARLING & COMPANY 


4200 S. ASHLAND AVE. 
CHICAGO 9, ILL. 
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Aro 
Names 
Moore 
Manager 
Lube 
Equipment 


[he Aro quipment corporation 
of Bryan, Ohio, manufacturer of 
lubricating equipment, has promot- 
ed William H. Moore to field serv- 
ice manager of the Arolube divi- 
sion. His department will be re- 
sponsible for establishing and main- 
taining all field service and in- 
stallation facilities for uses of the 
company’s lubricating equipment, 
He will report directly to C. A. 
Stutzman, manager of the Arolube 
division. 

Mr. Moore was born in Bryan, 
Ohio, in 1923. After graduation 
from high school in 1941 he joined 
Aro as a machinist. In March, 1943, 
he entered military service and was 
assigned to the 27th Infantry di 
vision. During 30° months in the 
Pacific theater he was in Hawan, 
the Grulberts, Marshalls, Marianas, 
New Hebrides, Okinawa and Japan. 
He was also in the invasion forces 
which landed on Makin, Saipan 
and Okinawa. 


Returned to Aro’s Factory Service 
After his discharge from the sery 
ice late in 1945, he returned to Aro 
and entered the factory service de 
partment. A year later, he trans 
ferred to the office service depart 
ment, and in 1950 he became service 
manager. In the summer of 1952, he 
was transferred to the lubricating 
equipment sales departinent to ap 
ply his specialized training to field 
service development. He held this 
assignment until his recent promo 

tion. 


Du Pont Advances Four 


Mellhiney has been 
made a district manager in the Du 
Pont Company's petroleum chemi- 
cals division. He will take over the 
newly created Denver district. 


James G. 


Mr. Mclihiney comes to his new 
post from Philadelphia where he 
was a salesman of petroleum addi- 
tives. A mechanical engineering 
graduate of Cornell University, he 
joined the Du Pont company in 
1947 and has been a sales represen- 
tative to the refining industry on 
both the East and Gulf coasts. He 
also served for a year in the new 
product de\ clopment group in the 
Wilmington office. 

Mr. Mecllhiney’s district consists 
of North Dakota, Montana, Wy- 
oming, Colorado, New Mexico, the 
county of El Paso in Texas, and 
the western parts of South Dakota 
and Nebraska. 


Wingate Is Assistant Manager 

These new appointments have 
been announced for Du Pont’s pe- 
troleum chemicals division by Da- 
vid H. Conklin, director of sales. 

William W. Wingate has been 
promoted to assistant manager of 
the Mid-Continent region, replac- 


ASSURES QUALITY 
IN YOUR PACKAGE 


The same **Know-How’” that makes 
Venco the first in the manufacture 
of bentone lubricants, is used in 
everyday production of Denco's 
complete line of greases, oils, and 
compounds for every lubricating 
und metal-working function. A 
“Know-How” that’s backed by 
fifty years of experience 

We will produce to your specifica- 
tions, package, label, and ship ac- 
cording to your instructions. 


Call OL. 1-6600 or write today 


DENCO PETROLEUM CO. 


5115 Denison Ave. 
CLEVELAND 2, OHIO 
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ing Barrett B. Russell who has been 
named assistant manager of the 
Gulf Coast region, with head- 
quarters in Houston. Richard O. 
Braendle, who has been assistant to 
the additives sales manager in Wil- 
mington, has been assigned to Mr. 
Wingate’s former post of additives 
manager for the Mid-Continent re- 
gion. 

Mr. Wingate, who has been with 
the Du Pont company since 1941, 
worked with the oil industry as a 
sales representative in the Eastern 
and Gulf Coast regions of the divi- 
sion and later contacted refiners in 
new product development work 
while headquartered in Wilming- 
ton. He is a chemical engineering 
graduate of the University of 
Pennsylvania. 

Mr. Russell, 
Massachusetts 
nology, 


a graduate of the 
Institute of Tech- 


has been a petroleum chem- 
icals division sales supervisor in 


the Central region and was assistant 
to the sales manager and additives 


HARSHAW 
LEAD BASE 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 
Increased film strength 
increased lubricity 
Improved wetting of metal surfaces 
A strong bond between lubricant and 
metal surfaces 
Resistance to welding of metals at 
high temperatures 
Moisture resistance and inhibits 
corrosion 
Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs: 
Liquid Liquid Solid 
30% Ph 33% Pb 36% Pb 
Other metallic soaps made to your 
specifications. Our Technical Staffs 
are available to help you adapt these 
products to your specific needs. 


HARSHAW CHEMICAL©. 


1945 E. 97th Street ¢ Cleveland 6, Ohie 
Branches In Principal Cities 
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sales coordinator Wilmington. 
He worked on processes for cata- 
lytic cracking of gasolines, special 
lubricants and jet fuels for the 
Standard Oll Development com- 
pany before joining Du Pont in 
1950. 

Mr. Braendle has worked in the 
field of petroleum additives since 
1949; he joined Du Pont in 1944. A 
chemical engineering graduate of 
the Massachusetts Institute of Tech- 
nology, he contacted the oil in- 
dustry through his work in market 
development of new products for 
the petroleum chemicals division, 


Sharpe is New Socony 
Chief Engineer 

Robert Q. Sharpe, staff engineer 
of the industrial division of the lu- 
bricating department at Socony 
Mobil Oil company, Ine., New 
York, has been appointed chief en 
gineer of the departinent. 

Mr. Sharpe, a mechanical engi- 
neer and a graduate of the Univer- 
sity of Kansas, joined Socony Mo- 
bil in 1942 asa lubricating engineer. 
He is a native of Neodesha, Kans. 

In his new assignment Mr, Sharpe 
succeeds Mr. A. C. Stutson who 
has been named assistant manager 
of publications and training for the 
department. 


Mallinckrodt Promotes 
E. R. Kuehne 

Phe appointment of F. Richard 
Kuehne as regional sales manager 
was announced by W. S. Keutzer, 
western division sales manager, 
Mallinckrodt Chemical works, St. 
Louis. 

Kuehne has served as Chicago 
district sales manager for Mallin- 
ckrodt since 1954. In his new ap- 
pointment he will have the addi- 
tional responsibility of supervising 
sales activities in Minnesota, North 
Dakota and South Dakota. 

Kuehne joined Mallinckrodt in 
1943 as a sales representative in the 
Chicago area. In 1951 he was ap- 
pointed assistant district sales man- 
ager. Before Mallin- 
ckrodt he was a Chic ago salesman 
for the Pure Oil company. 


comimg to 


Batelle Elevates 
Goldwaite and Fawcett 

William H. Goldthwaite has 
been appointed chief of the engi 
neering mechanics division at Bat 
telle Institute. In_ this position he 
will direct research dealing pri- 
marily with mechanics, heat, fric 
tion, and wear. One of the major 
phases of the division’s research in- 
volves the design of bearings and 
other mechanical components for 
operation at extremely high temp 
eratures and in unusual liquid and 
gascous environments, 

Goldthwaite joined Battelle in 
1951 after receiving his MLS. degree 
in physics at the University of New 
Hampshire. He received his 
degree from Middlebury college i 
1949. Since he has been at Saralle. 
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development of 
nuclear 


components for 
bear 
and seals. He 
heat transfer 
reactor 


reactors, imcluding 


valves, pumps, 
has also carried out 
nuclear 


studies com 


ponents and has been associated 


with the design and evaluation of 


bearings for use in jet aircraft, 
and reactors 
Dr. Sherwood L. 


heen appointed a 


ron ke ts, 


Fawcett has 
ssistant manager of 
the department of physics at Bat 
telle Institute. In announcing the 
appomntinent, Dr. HH. Nelson, 
manager of the physics departinent, 
stated that Fawcett, a specialist in 
nuclear engineering and heat trans 
fer, will direct much of his time to 
expanding the 
partinent 


activinies of the de 


Prior to assuming his present post 
Dr. Fawcett served as chief of Bat 


telles engineering mechanics di 
vision. Hle is coauthor of numerous 
articles and reports dealing with 
=, 


that moves 
DEPENDS id 


Almost everything 
that moves either in actual opera- 
tion or in the process of its making 

from gate hinges to tractor 
wheels depends upon grease. 
That is why lubricants should be 
bought with care. You can always 
depend upon Deep Rock highest 
quality greases and lubricants. They 
are manufactured to give top lu- 
brication to all moving parts. 


DEEP ROCK DIVISION 


“KERR-McGEE OIL INDUSTRIES, INC. 
9-0611 


Goldthwaite has participated in the 


nuclear 
heating 
rupture 


such physics subjects as 
methods for thermal- 
tests of ceramic. fuel 
elements, and measurement of 
nuclear reactor heat-transfer coeffi- 
cients. Fawcett received his B.S. 
degree from the Ohio State Uni- 
versity in 1941, having majored in 
engineering physics. He carried out 
his graduate studies and research at 
Case Institute of Technology 
which he received his M.S. degree 
and, in 1950, his Ph.D. in physics. 
During his last two years at C; 

he held a U. S. Atomic ~hnese 
commission predoctoral fellowship. 
Dr. Kaweett is a member of the 
nuclear engineering division of the 
American Institute of 

Ingineers, the American 
Society, Sigma Ni, 


, from 


Chemical 
Physcial 
and Tau Beta Pi. 


Dr. F. W. Breth, Sonneborn 
Technical Director, Dies 


Dr. Kerdinand W. Breth, vice 
president and technical director of 
Sonneborn Sons, Inc., New 
York, N. Y., petroleum refiners and 
manufacturing chemists, died Jan 
uary & of heart attack while en 
route to a New York Hospital. His 
age was seventy. 

\ native of Bohemia, Dr. Breth 
joined the Sonneborn organization 
in 1YLS, 
oratory 


established a research lab 
at the firm's Nutley, N. J. 
manufacturing plant and remained 
there for five 
research. He 
Sonneborn’s 


years as director of 
then transferred to 
refinery at Petrolia, 


Pa., and there established and di 


rected one of the early petroleum 


SWIFT'S 


products 


Write for a trial order of any of these Swift quality 
a trial in your own shop will convince 
you of their stability and dependability in helping to 
produce lighter, more uniform lubricants 


RED OILS © STEARIC ACIDS © LARD OILS © SPERM OILS © TALLOWS 
HYDROGENATED CASTOR OILS, GLYCERIDES, & FATTY ACIDS 
METHYL ¢12--HYDROXYSTEARATE © 412 —HYDROXYSTEARIC ACID 
VEGETABLE FATTY ACIDS © TALLOW FATTY ACIDS © ACIDLESS TALLOWS 


research laboratories. A few years 
following, he established similar re- 
search factilities at another refinery 
which Sonneborn acquired at 
Franklin, Pa. Functioning as vice 
president and research director, he 
had divided his time for approxi- 
mately the last 20 years between 
the Sonneborn refineries and the 
firms’s main offices in New York 
City. 

Dr. Breth was a member of the 
American Chemical Society, the 
American Society for Testing Ma- 
terials and the Chemists club. In as- 
sociation with others, he received 
several U. S. patents, the better 
known of which were for the dis 
covery that activitated bauxite was 
an ideal decolorizer for petroleum 
products, and for the dey clopment 
of one of the earliest known pour 
point depresants for motor oils. 


Leech 
Services 
Mid- 
Atlantic 


Accounts 


Fiery Industries, Inc. has ap- 
pointed Paul N. Leech sales repre 
sentative in the Mid-Atlantic terri 
tory, according to G. W. Boyd, 
sales manager of | mery’s fatty acid 
sales department. 

Leech’s appointment ts another 

Continued on page 45 
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Industry \EWS 


ASTM Standards on 
Petroleum Products and 
Lubricants Released 

This special compilation pre- 
pared by ASTM Committee D-2 
includes tentative and standard 
methods of test, specifications, defi- 
nitions of terms and classifications 
of petroleum products and lubri- 
cants with related information, in- 
cluding the report of Committee 
1-2 on petroleum products and lu- 
bricants, and proposed methods of 
test. 

This book has been published an- 
nually since 1927, the present edi- 
tion includes 180 standards, 48 of 
which are new or revised since the 
previous edition, 

Some of the new standards are 
methods of test for: tetraethyllead 
in gasoline, 1) 526; evaporation loss 
of lubricating greases and oils, D 
972, mercaptan sulfur in jet fuels 
(color-indicator method, ID 1219) 
(amperometric method, I) 1323), 
and analysis of calcium and barium 
petroleum sulfonates, D 1216. 


Methods for Tank Caiiorations 

Among the new tentatives are 
five methods for calibration of 
tanks (D 1406 through D 1410) 
and tentative methods of test for: 
emulsion characteristics of steam 
turbine oils, ID) 1401; effect of cop 
per on the oxidation rate of grease, 
1) 1402; estimation of heat of com 
bustion of liquid petroleum prod 
ucts, I) 1405, and many. others. 
obtained from 
the American Society for Testing 
Materials, 1916 Race St., Philadel- 
phia 3, Pa., at $7.50 each for the 
cloth covered edition or $6.75 each 
for paper covers. 


Copies may be 


Leech Services 
Mid-Atlantic 


Continued from page 44 
move Emery’s expansion pro- 
vram initiated last when separate 
sales departments were established 
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for fatty acids and organic chemi- 
cals in order to provide better, more 
specialized service in each field. 

Leech’s territory includes central 
and northeastern Pennsylvania, 
northern New Jersey, western 
Marvland, and central New York 
State. He will be responsible for 
the sale of Emery’s complete line 
of fatty acids, including stearic and 
oleic acids, hydrogenated acids and 
gly cerides, animal and vegetable 
fatty acids, and castor oil deriva- 
tives. 

Prior to joining Emery, Leech 
was a sales representative for M& R 
Dietetic laboratories, in the greater 
Loledo area. He holds the degree 
of B.S. in chemistry from North 
western university and is a member 
of the American Chemical Society. 


Trabon Engineering 
Expands; Doubles 
Previous Quarters 

Seventeen miles from downtown 
Cleveland is Trabon Engineering's 
new plant site and office buildings, 
an increase of fifty per cent over 
previous quarters. 

Prabon specializes in modern 
centralized lubricating systems—in 
vented and developed during the 
thirties and proven during World 
War Il. 

Prabon’s patented 
feeder operation makes it impossible 
to skip or underlubricate a bearing 
with 


progressive 


pressures of 2000) psi and 
higher, according to company re 
ports. 

Primarily, Prabon manufactures 
oil and pumps and steel 
metering valves in addition to sey 
eral thousand accessory items used 
in the installation of centralized 
lubricating systems. 

Sales are principally 
through independent 
and agents located in over thirty 
cities throughout the United States, 
as well as representatives in Canada 
and Mexico and other foreign coun 
trices. 


grease 


handled 
distributors 
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CONTAINER AND CLOSURE 


MANUFACTURERS 
American Can Company 
4810 Belleview, Kansas City 12, Mo 
Representative H. T. Rich 
American Flange & Manufacturing 
Company, Inc. 
30 Rockefeller Plaza, New York 20, N. Y 


Representative Richard L. Parish, Jr 
Bennett Industries 

Peotone, Illinois 

Representative S. A. Bennett 


Central Can Company 
2415 West 19th St., Chicago 8, Illinois 
Representative Henry Frazin 

Continental Can Company, Inc. 
100 East 42nd St., New York 17, N. Y 
Representative W. J. Flint 

Geuder, Paeschke & Frey Company 
324 North Fifteenth St., Milwaukee 1, Wis. 
Representative Neil Savee 

Inland Steel Container Company 
6532 South Menard Ave., Chicago 38, Ill. 
Representative J. Daniel Ray 


Jones & Laughlin Steel Corporation 


Container Division 

405 Lexington Ave., New York 17, N. Y 

Hepresentative C. K. Hubbard 
National Steel Container Corp. 

6700 South LeClaire Ave., Chicago 38, IIl. 


Representative 


Henry Rudy 

The Ohio Corrugating Company 
917 Roanoke Ave. S. E., Warren, Ohio 
Representative Lawrence F. McKay 

Republic Steel Corporation 
Container Division 
465 Walnut Street, Niles, Ohio 
Representative Theodore Humphrey 

Rheem Manufacturing Company 
477 Madison Ave., New York 22, New York 
Representative F. J. Blume 

Rieke Metal Products Corporation 
Auburn, Indiana 
Representative 


Mahlon E. Rieke 
Steel Package Division of 
National Lead Company 
722 Chestnut Street, St. Louis 1, Missouri 
Representative Warren T. Trask 
United States Steel Products 
Division, United States Steel Corporation 
30 Rockefeller Plaza, New York 20, NY. 
Representative Wm. |. Hanrahan 
Vulcan Containers, Inc. 
P. O. Box 161, Bellwood, Illinois 
Representative H. B. Scharbach 


ENGINEERING SERVICES 


The C. W. Nofsinger Company 
906 Grand Ave., Kansas City 6, Missouri 
Representative C. W. Notsinger 


MANUFACTURERS OF EQUIPMENT 
FOR APPLICATION OF 
LUBRICATING GREASES 


Aro Equipment Corporation 
Bryan, Ohio 
Representative 


D. G. Reed 


Balcrank, Inc. 
Disney near Marburg, Cincinnati 9, Ohio 
Representative Richard P. Field 


Gray Company, Inc. 
60 Northeast | lth Ave., Minneapolis 13, Minn. 
Representative B. A. Beaver 
Lincoln Engineering Company 
5701 Natural Bridge Ave., St. Louis 20, Mo 
Representative G. A. Hubbard 
Stewart-Warner Corporation 
Alemite Division 
1826 Diversey Parkway, Chicago 14, Illinois 
Representative D. C. Peterson 
Trabon Engineering Corp. 
28815 Aurora Rd., Solon, Ohio 
Representative E. W. Baumgardner 
United States Air Compressor Co. 
5300 Harvard Ave., Cleveland 5, Ohio 
Representative C. A. Bening 


MARKETING ORGANIZATIONS 
Ampol Petroleum, Ltd. 


Buchanan Street 
Balmain, New South Wales, Australia 
Representative Wilfred Gordan Askins 
California-Texas Oil Company 
380 Madison Ave., New York 17, New York 
Representative Hal U. Fisher 
Canadian Petrofina Limited 
505 Dorchester Street West 
Montreal, Quebec, Canada 
Representative M. E. Wight 
Cooperative GLF Exchange, Inc. 
Terrace Hill, Ithaca, N. Y 
Representative W. S. Miller 
Denco Petroleum Company 
5115 Denison Avenue, Cleveland 2, Ohio 
Representative I. L. Carmichael 
D-X Sunray Oil Company 
Mid-Continent Bldg., P.O. Box 381, Tulsa, Okla. 
Representative J. W. Basore 
Farmer's Union Central Exch., Inc. 
P.O. Box G, St. Paul 1, Minnesota 
Representative H. F. Wagner 
INlinois Farm Supply Company 
100 East Ohio Street, Chicago, Illinois 
Representative S. F. Graham 
Ohio Farm Bureau Cooperative 
Association, Inc. 
245 North High Street, Columbus 16, Ohio 
Representative Walter N. Callahan 
Valvoline Oil Company 
Division of Ashland Oil & Refining Co. Box G 
Freedom, Pennsylvania 
Representative D. A. Smith 


SU”PLIERS OF EQUIPMENT 
FOR MANUFACTURING 
LUBRICATING GREASES 


Barrett Manufacturing Company 
P.O. Box 8096, Houston 4, Texas 
Representative George J. Barrett, Jr. 

Chemicolloid Laboratories, Inc. 

55 Herricks Road, Garden City Park, N. Y. 
Representative David F. O’keefe 

The Farval Corporation 
3249 East 80th St., Cleveland, Ohio 
Representative Lee Witzenburg 


The Girdler Company 
A Div. of National Cylinder Gas Co. Box 987 
Louisville 1, Kentucky 
Representative J. E. Slaughter, Jr. 


Manton-Gaulin Mfg. Co., Inc. 
44 Garden Street 
Everett 49, Massachusetts 
Representative G. W. Eldridge 


Morehouse-Cowles, Inc. 
1152 San Fernando Rd., Los Angeles, Calif. 
Representative George E. Missbach 


Stratford Engineering Corporation 
612 W. 47th Street, Kansas City 12, Missouri 
Renresentative D. H. Putney 


Struthers Wells Corp. 
1003 Pennsylvania Ave. West, Warren, Pa. 
Representative K. G. Timm 


SUPPLIERS OF MATERIALS 
FOR MANUFACTURING 
LUBRICATING GREASES 


Acme-Hardesty Company 
60 East 42nd St., New York 17, N. Y. 
Representative W. C. Hardesty 


American Cyanamid Company 
30 Rockefeller Plaza, New York 20, N. Y. 
Representative B. H. Loper 


American Potash & Chemical Corp. 
99 Park Avenue, New York 16, N. Y. 
Representative W. F. O'Brien 


Archer-Daniels-Midland Company 
Chemica! Products Division 
P. O. Box 839, Minneapolis 2, Minn. 
Representative Frank C. Haas 


Armour & Co., Chemical Division 
1355 West 3lst St., Chicago 9, Illinois 
Representative W. L. Riegler 


The Baker Castor Oil Company 
120 Broadway, New York 5, New York 
Representative J. W. Hayes 


Godfrey L. Cabot, Inc. 
77 Franklin Street 
Boston 10, Mass. 
Representative H. P. Donohue, Jr. 


Climax Molybdenum Company 
500 Fifth Ave., New York 36, New York 
Representative Elwin E. Smith 


Darling & Company 
4201 South Ashland Ave., Chicago 9, Illinois 
Representative G. W. Trainor 


E. I. du Pont de Nemours & Co. 


Wilmington, Delaware 
Representative R. O. Bender 


The Elco Lubricant Corporation 
Jennings Road & Denison Avenue 
Cleveland 9, Ohio 
Representative Frank X. Sieloff 


Emery Industries, Inc. 
4300 Carew Tower, Cincinnati 8, Ohio 
Representative G. W. Boyd 


Enjay Company, Inc. 
15 West Slst St., New York 19, New York 
Representative Sidney W. Fay 

Foote Mineral Company 


18 W. Chelten Ave., Philadelphia 44, Penn. 
Representative W. F. Luckenbach 


= 


( l’ Supporting Your Organization These Suppliers to this Industry 
eee and Marketers of its Products Hold Membership in NLGI 


A. Gross and Company Metasap Chemical Corporation TECHNICAL AND RESEARCH 
295 Madison Avenue, New York 17, N. Y. Harrison, New Jersey ORGANIZATIONS 


The C. P. Hall Company of Illinois Monsanto Chemical Company P. O. Box 549, 64 Nassau St 
5145 West 67th St., Chicago 38, Illinois 800 North Twelfth Blvd., St. Louis 1, Mo Princeton, New Jersey 
Representative J. E. Stonis Representative]. W. Newcombe Representative Marshall Sittiq 
i ! rial Institut 
allace & Tiernan, Inc. Baroid Sales Div., 111 Broadway, N.Y. 5, N.Y. Representative S. L. Cosgrove 
25 Main St., Belleville, N. J 


Representative W. G. McLeod Representative—H. H. Farnham Inland Testing Laboratories 


The Humko Co. Chemical Division Newridge Chemical Company 
P. O. Box 4607. 1702 N. Thomas St 7025 West 66th Place, Chicago 38, Illinois ee ee oe 
Shine Institut Francais du Petrole 
Memphis, Tennessee 
CMrR- Courtel, 4 Place Bir Hackeim 
Bera M. W. Parsons—Plymouth, Inc. Rueil Malmaison (S. et Oise) France 
Lithium Corporation of America,Inc. 59 Beekman St., New York City 38. New York Les Laboratoires de Recherches 
Rand Tower, Minneapolis 2, Minnesota Representative Herbert Bye Purfina 


Representative Walter M. Fenton . 
Synthetic Products Company 98/100 Chaussee de Vilvorde 
The Lubrizol Corporation 1636 Wayside Rd., Cleveland 12, Ohio Bruxelles, Belgium 


Box 3057. Euclid Station, Cleveland 17, Ohio Representative Garry B. Curtiss Representative R. Gillerot 
Representative. J. L. Palmer eatin National Rosin Oil Products, Inc. 
: wift ompany 1270 Ave. of the Americas, N.Y. City 20, N.Y. 
165th & Indianapolis Blvd., Hammond, Ind. Representative Richard Bender 
Representative F. H. Beneker Petroleum Educational Institute 
ar a 9020 Melrose Avenue, Los Angeles 46, Calif 
N. |. Malmstrom & Company Vegetable Oil Products Co., Inc. Representative G. A. Zamboni 


147 Lombardy St., Brooklyn 22, New York pt gph Phoenix Chemical Laboratory, Inc. 


5568 E. Street 
Representative Ivar Wm. Malmstrom Cr Com 3953 W. Shakespeare Ave., Chicago 47, Ill. 
The McGean Chemical Corp. eet Representative Mrs. G. A. Krawetz 


Midland Building, 101 Prospect Ave.. N. W. Witco Chemical Company Products Development Laboratory 
Cleveland 15, Ohio 6200 West Slst St., Chicago 38, Ill. 1 Market St., West Warwick, Rhode Island 
Representative W. A. Ritchie Representative E. F. Wagner Representative Alberic T. DiMasi 


Representative W. J. O'Connell 


RESISTANCE TO 
| OXIDATION GROCO 8 


DISTILLED 


CONTROLLED | RED OIL (OLEIC ACID) 


Cloud Point 46 

Color 1” Lovibond Red ...... 2 max. 
Color 1” Lovibond Yellow . 15 max. 
Unsaponifiable 1.5% max. 
Saponification Value . . 

Acid Value 


The 
industry should Refractive Index 50 C. (Avg.).. 


INSISTON' “A Gross & Company 


Factory, Newark, New Jersey 
Distributors in principal cities 
Manvlecturers since 1837 


: 

UNIFORMITY 

202 
99 min. re 
93 max. 


American Potash Expands 
Research Laboratories 
In Whittier 


4 $200,000 addition to American 
Potash & Chemical Corporation's 
Whittier (Calif.) 
tory was opened recently as part 


research labora 
of the company’s expanding re 
search program. 


The new addition, which doubles 
previous wor kroom space, Consists 
of three two three 


small lab for 


four-man labs, 
man labs, a Micro 
analytical work, two large labs for 


proc css 


development and other 


rooms for allied uses. 


In line with AP&CC’s expanding 


research activities, personnel at the 
Whittier facility has 
doubled since the lab 
was opened three years ago. With 


less than 30 cinploy ces in 1953, the 


Company 


more than 


lab now has a staff of 65 under the 


direction of Dr. William bkimerson 


FISKE BROTHERS 
REFINING CO. 


Established 1870 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 


General Cooperage Moves 


General Cooperage company has 
moved its offices and plant to new 
and larger facilities at 2435 Island 
Road in Philadelphia 42, Pennsyl- 
vania. The company was formerly 
located at 434-436 North Third 
Street in Philadelphia. 


General Cooperage principally 
reconditions — steel shipping con- 
tainers. 


Du Pont Studies 
Motorists’ Attitudes 


\ psychological study of factors 
that determine artitudes 
about service stations and the prod 
ucts they sell has been completed 
tor Du Pont’s petroleum chemicals 
division. 


Motorists’ 


Phe survey, which is expected to 
Le useful to oil companies their 
advertising and marketing pro 
grams, results from 2,036 separate 
mtcrvicws with drivers represent 
ing an economic and geographic 
cross section of the country. It ts 
based on the premise that the driv 
cr Is predisposed to follow certain 
buying patterns, depending on his 
mental concept of a service station. 
This concept ts determined by his 
personality needs and the forces 
that motivate him while he is driy 
inv a car. Added to this is the con 
cern he has about the quality of 
products and services offered at a 
SETVICE his 


Station, concept, ol 


athected 
past experience 
with service stations, and oil com 
pany 


mental mage, also may be 


by tanuly influence, 


influence 


An Eastern grease manufac- 
turer is desirous of buying a 
used or reconditioned Ross 
Conical Burr Stone Mill, 
style 1; size 4; vertical type; 
with gear drive. 

Adaptable for grinding lu- 


bricating greases—reply to 
NLGI Spokesman, Box M-1. 


United Petroleum Heralds 
New Company Name, 
McCollister Grease & Oil 


The United Petroleum corpora- 
tion, grease manufacturers, and oil 
compounders of Omaha, Nebraska, 
recently announced a change in the 
name of their company to ‘the Mc- 
Collister Grease & Oil corporation. 

Mr. John M. MecCollister, presi- 


dent, advised that the change in 
name was brought about by a 
steady increase in custom, private 
label, manufacturing and packag- 


ing of greases and oils. 

‘In the future, only United brand- 
ed products will be sold by the 
United Petroleum corporation 
which was organized as a subsidiary 
company of McCollister Grease & 
Oil corpor: ation. 

Principal officers remain un 
changed, John M. MeCollister con 
tinues as president, and two sons, 
John Y. McCollister and Howard 


R. MecCollister remain as vice-pres- 
idents. 


McGEAN 30% LEAD 


NAPHTHENATE ADDITIVE 


Consistently uniform in metallic 
content and viscosity 


Fully clarified by filtration 


Non-Oxidizing - - - contains no 
unsaturated soaps 


Free from low flash constituents 


your inquiries solicited 


THE McoGERAN 
CHEMICAL COMPANY 


MIDLAND BUILDING « CLEVELAND 15. OHIO 
‘Detroit Grand Rapids Chicago 
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Lithium-Base Multi-Purpose 


INLUCITE 
OUTLASTS 


Ordinary Greases 
5 to 10 Times 


INLUCITE 21 won't wash out... womt squeeze 
out... wont melt out... it absorbs more 
moisture, actually “stays put” longer, giving 
you extra hundreds of miles of protection 
: : and worthwhile savings in maintenance costs. 

won't melt 

You save time, labor and expense when you 

use INLUCITE 21, the unexcelled “one grease- 

one gun” lubricant that outlasts every 


specialized grease it replaces! 


INTERNATIONAL LUBRICANT CORP. 


NEW ORLEANS, LOUISIANA 
Manufaciurers of Quality Lubricants * AVIATION + INDUSTRIAL » AUTOMOTIVE + MARINE 


With Research Comes Quality, With Quality Comes Leadership 
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Boston, Massachu- 
manufacturer since 1&2 and 
today world-wide in operation, offers among 
its most popular white minerals and chemicals a unique 
silica pigment, 


YODEFREY L. CABOT, Inc., 
chemicals 


sctts, 


Cab-o-sil, and a calcium metasilicate 
called Wollastonite. As world’s only manufacturer 
of a complete range of channel, furnace and thermal 
blacks, Cabot continues to maintain its carbon black 
leadership while extending that leadership to other 
fields. 


Cab-o-sil is the trade name for a silica pigment pre 
pared ina hot gaseous environment by the vapor phase 
hydrolysis of a silicon compound—a method which 
makes it entirely different from other commercial 
siliceous pigments. It has proved effective, often in 
amazingly sinall quantities, in the rubber, paint, plastics 
and many other of the nation’s leading industries. ‘The 
potential use value of Cab-o-sil in greases is already 
being evaluated, 
industrial laboratories throughout the country, 


both in the Cabot laboratories and in 
and its 
unique high thric kening effic iene holds great future 
promise fos this industry. 


Helping with the market development of this new 
silica pigment is ¢ ib-o-sil product manager, Henry P. 


NEW 
MEMBER 


Godfrey Cabot 
Joins NLGI 


Company Representative 
Henry Donahue, Jr. 


Technical Representative 
Peter Marsden 


Donohue, Jr. Mr. Donohue, who serves as NLGI coni- 
pany representative, joined the Cabot Boston research 
and development laboratories in 1952 as a junior 
chemical engineer with the applied research section. 
\ graduate of Tufts university, he had just concluded 
two years of service as an engineering officer with the 
U.S. Navy. He had previously worked as a field engi- 
neer with the Norcross corporation, manufacturers of 
viscosity control instruments. 


After joining Cabot, Mr. Donohue was assigned to 
work on new white pigment pilot plant projects. In 
January, 1954, he became a member of a special market 
research and development group working with and 
under the personal supervision of the director of the 
Boston research and development laboratories. In 
August, 1955, he was appointed to the Cabo-o-sil sales 
staff, and has recently been named product manager, 
coordinating all tec hnical sales service and continuing 
to develop new Cab-o-sil markets. 


On the research staff for Cab-o-sil is Peter Marsden, 
NLGI technical representative. Mr. Marsden came to 
Cabot in 1955 with experience in a number of British 
and American companies. He attended London uni- 
versity, and then joined Imperial Chemical Industries 
Limited to do work on ac rylic polymers and polymeri- 
zation catalysts. He went on to Pinchin, Johnson As- 
sociates for a year of research on alkyd resins, and 
then joined Secomastic Limited where he was made 
chief chemist in charge of research on caulking com- 
pounds and other building materials. 


Mr. Marsden came to the United States in 1952 to 
become technical director of Landen Putty works in 
Malden, Massachusetts, and upon leaving this position, 
served for two years as president of the Sealube com- 
pany in’ Wakefield, Massachusetts, manufacturers of 
specialty greases and protective coatings. He joined 
Cabot as consultant on caulking and glazing com- 
pounds and was then appointed a permanent member 
of the pigments applications staff. Mr. Marsden now 
devotes his full time to research on Cab-o-sil in greases. 


Also of interest to the grease industry is Vulcan 
XC-72, the highly conductive furnace carbon black 
just introduced by Cabot in commercial quantities. The 
effectiveness of the exceptionally high thic kening and 
oil absorption characteristics and ‘excellent’ thermal 
stability of this new black has already been shown in 
silicone oil-based and petroleum- based greases. The 
outstanding properties of Vulcan “c-72. combined 
with its inherent low cost suggest its application in the 
grease industry wherever high temperatures and pres- 
sures are a. problem. 


In addition to carbon blacks and its new white 
Cab-o-sil and Wollastonite, Godfrey L. 

Cabot, Inc. manufactures a number of other products, 
including plasticizers, pine products, charcoal, natural 
gas, natural gasoline, oil, oil well drilling, servicing and 
pumping equipment and gun tubes. 
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AT FOOTE the LITHIUM story 


The country’s most exhaustive collection of printed mate- 
rial on lithium — its characteristics, compounds, and appli- 
cations— rests on 450 feet of library shelving at Foote 
Mineral’s Berwyn Research Library. Here is the up-to-the- 
minute historyof lithium... indexed for immediate access 
toany one of 13,000 references which chemically, physically, 
and metallurgically describe this most unusual of all metals. 
Begun more than a quarter century ago when Foote 
pioneered in the development of lithium, it is still growing 
at the rate of well over a foot of library shelf a week. 
What does this mean to you? Well, lithium and its com- 
pounds in a very few years have outgrown the laboratory 
curiosity stage to become important factors in chemistry 
. ceramics , intermediates. 


.. greases... organic 


a 


MINERAL COMPANY 


COMMERCIA 


MINERALS e STRONT M CHEM 


MINERALS ANDO 


is 450 feet long 


nuclear energy... to name but a few. Chances are that in 
the next five years you'll be investigating lithium as it 
might apply to your field. But when you do... before you 
effort, 


thoroughly researched in this immense accumulation of 


invest time, and money... your ideas will be 
data, by men who have played an important part in dis- 
covering the facts and creating the literature. 
eee 
Write for Chemical and Physical Properties of Lithium 
Compounds and a taste of what Foote’s store of lithium 


information has to offer you. This Data Bulletin is available 


on request to the Technical Literature Department, Foote 
Mineral Company, 402 Eighteen West Chelten Building, 
Philadelphia 44, Pa. 


RESEARCH LABORATORIES: Berwyn, Pa. 
PLANTS: Cold River, NM; bexton, Pa.; Kings Mountain, N.C.; Knoxville, Tenn.; Sunbright, Va. 


ALS e@ ELEC YTIC MANGANESE META 
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_ HEATING OR 
COOLING MEDIUM 


HEATING OR 
COOLING MEDIUM 
IN 


The Stratco Contactor provides complete tion program, or to completely new instal- 
saponification of all soaps with very short lations as a vital and money saving unit, 
time cycles and with resulting less soap regardless of other equipment used. 
requirement, simplified laboratory control This contactor also is employed ad- 
and reduced man hours of operation. vantageously in clay contacting and in 
It can be used for either batch or con sulphurization of cutting oils. It is available 
tinuous mixing. It is adaptable to existing in capacities from 2 gallon laboratory 


plants as basic equipment in a moderniza- units to 2300 gallon commercial sizes. 


STRATFORD ENGINEERING j 


Corporation 
612 West 47th St. PETROLEUM REFINING ENGINEERS Kansas City 12, Mo. 
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